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Llgational encoding using building block oligonucleotides 

All patent and non-patent references cited in the application are hereby incorporated 
by reference in their entirety. 

Technical Field of the Invention 

The present invention in one aspect relates to a method for synthesizing a 
Afunctional complex comprising a molecule and an identifier polynucleotide 
identifying at least some of the chemical entities which have participated .n the 
synthesis of the molecule in accordance with the methods of the present invention. 
The invention also relates to a library of different Afunctional complexes. The hbrary 
of the invention can be used e.g. for identifying orug leads. 
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Background of the Invention 

Libraries of complexes comprising an molecule as well as the template wh,ch has 
coded for the synthesis thereof have previously been disclosed. Attempts to form 
complexes comprising an molecule as well as a template coding for the chem.ca. 
entities that have participated in the formation of the molecule have been based on 
split-and-mix methods known e.g. from combinatorial chemistry, see e.g. WO 
20 93/061 21 A1 . EP 643 778 B1 . and WO 00/23458. 

If several selection rounds are desirable or necessary, the split-and-mix principle 
has the inherent disadvantage of requiring decoding between each selection round. 
The decoding step may be laborious and cumbersome because the templates usu- 
25 ally are incorporated into a vector and then subsequently into a suitable host m,cro 
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organism. 



35 



Other attempts have focussed on the formation of encoded proteins using the natu- 
ral machinery of a cel. and connecting the formed protein with the template nucle,c 
acid that has coded for the amino acid components of the protein. Examp les ,of surt- 
able systems are phage display. EL coff display, ribosome display CWO 93/03172) 
and protein-mRNA-fuslons (WO 98/31700). The genetic information of the nucleic 
acid, usually mRNA or DMA. may not necessarily be decoded between each round 
of selection to establish the identity of the chemical entities that has formed the 
protein because the nucleic acid can be amplified by known means, such as PCR. 



* 



and processed for the formation of a new library enriched In respect of suitabje 
binding proteins. 

Recently, new a method for encoding molecules has been suggested, which can be 
performed In severe! selection rounds without intermediate decoding, wherein the 
molecule Is not restricted to peptides and proteins. WO 02/00419 and WO 
02/103008 disclose methods for preparing a molecule connected to a template 
coding for chemical entities which have reacted to form the molecule. 

WO 02/074929 and WO 04/016767 also disclose template directed synthesis meth- 
ods in which the reactive units of functional groups are reacted while hybridised to a 
template. This severely restricts the applicability of these prior art methods. 

The methods of the prior art are restricted to reactions of the chemical entities which 
can be performed under hybridisation conditions. Hybridisation conditions generally 
imply aqueous solvents, moderate pH. and ambient temperature. 

Summary of invention 

There exists a need for novel methods for molecule synthesis end library generation 
which can be carried out under conditions wherein hybridisation based chemical 
entity reactions cannot be carried out. such as e.g.. chemical entity reactions earned 
out in non-aqueous solvents, at low and high P H outside the moderate P H values 
normally applied for aqueous solvents, and at low and high temperatures 
significantly below and above ambient temperatures. 

Furthermore, the presert invention is based on. the principle that chemical entities 
Initially provided on a building block oligonucleotide (i.e. a building block having an 
oligonucleotide part which is linked to a chemical entity) can be brought into reaefve 
proximity without the use of a template comprising a set of covalently linked codons. 

* 

Also, the present invention allows reaction of chemical entities when the chemical 
entities are linked to a single stranded identifier polynucleotide obtained by 



covalently linking the oligonucleotide parts (oligonucleotide identifiers) of 



blocks. 



The single stranded identifier polynucleotides differs from template directed 
synthesis methods employing codon and antl-codon hybridisation between a 
template and one or more transfer units. I.e. methods wherein e.g. reactive units on 
transfer units are reacted while the anti-codon of the transfer units are hybridised to 
template oodons (see e.g. WO 02/074929 and WO 04/016767 cited herein above). 

Building blocks of the present Invention are initially brought into reactive proximity by 
sequential or simultaneous hybridisation to connector oligonucleotides which differ 
from a template as no single connector oligonucleotide can direct the synthesis of 
an entire molecule. 

While template directed synthesis is predetermined by the configuration of the 
codons along the template, which codons comprise all the information necessary for 
template directed synthesis, the present invention exploits the more flexible 
approach of initially generating a hybridisation complex between building block 
oligonucleotides and one or more connector oligonucleotides. 

Accordingly, different building Blocks comprising a chemical entity linked to the 
oligonucleotide (identifier) of the buHding block are thus brought into reactive 
proximity with each other. Following ligation - chemical, enzymatic, or otherwise - of 
the (identifier) oligonucleotides of hybridised building blocks, an identifier 
polynucleotide is formed. 

The oligonucleotide identifier thus identifies the chemical entity attached - 
covalently. non-covalently or otherwise - to the identifier oligonucleotide of the 
building block, whereas the identifier polynucleotide is capable - once decoded - to 
identify the molecule having been synthesised. or to Identify the chemical reactions 
which have taken place In order to synthesise the molecule. 



In contrast to a template directed synthesis method, no template is used and no 
single identifier oligonucleotide becomes hybridised to all of the remaining building 

blocks. 

«» 

The building blocks of the present invention can be illustrated as generally falling 
into 3 different groups as listed below: 

a) building blocks comprising an identifier oligonucleotide linked to 
one or more chemical entitles, 

b) building blocks comprising an identifier oligonucleotide linked to 
one or more reactive groups, and 

c) building blocks comprising or consisting of an identifier oligonu- 
cleotide, optionally an Identifier oligonucleotide comprising a 
spacer region, wherein the building blocks of group c) are pref- 
erably connector oligonucleotides to which building blocks of 
groups a) and b) can hybridise. 

in certain embodiments, class a) and b) building blocks will also be termed CCPN's 
herein below, whereas class c) building blocks will be termed CRN's. However, In 
certain other embodiments, both CRN's and CCPN's can be of the classes a) and b) 
listed herein Immediately above. 

When CCPN's are of class a) and b) and the CPN's are of class c), all the chemical 
entities to be reacted in the synthesis of a molecule will be. provtded by "building 
blocks" of classes a) and b) above. Building blocks of class c) above are a special- 
ised form of building blocks also termed "connector oligonucleotides". 

* 

The oligonucleotide part of the building blocks (i.e. calsses a) and b) above) can be 
ligated together following formation of a hybridisation complex also compns.ng con- 
nector oligonucleotides. This leads to the formation of an identifier polynucleot.de to 
which the chemical entities are associated, covalently. non-covalently or otherw,se. 
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Following separation (e.g. disruption of the hydrogen bonds mediating the hybridisa- 
tion) of the identifier polynucleotide (linked to a plurality of chemical entit.es) from 
one or more optionally ligated CRN's, the chemical entities can be reacted under 
reaction conditions which are not compatible with maintaining the structure (..e. up- 
holding hybridisation of CPN's and CCPN's) of the above-mentioned hybridisation 
complex of CPN's and CCPN's. 

The one or more optionally ligated CPN's can be removed from a reaction compart- 
ment in which the Identifier polynucleotide is retain prior to reaction of the chem.cal 
entities. Alternatively, the chemical entitles linked to the identifier polynucleotide can 
be reacted while the optionally ligated CPN's are present in the same reaction com- 
partment, but not hybridised to the identifier polynucleotide. 

Apart from allowing a wider range of reaction chemlcstries. the single stranded na- 
ture of the identifier polynucleotide also allows for more flexibility (i.e. movement of 
the chemical entities realtive to each other) than the movement which is afforded by 
a hybridisation complex of CPN's and CCPN's. 

In some preferred embodiments of the Invention, individual identifier 
20 oligonucleotides comprise a "zipper box". I.e. a nucleotide sequence capable of 
hybridising to a "zipper box" of another or an adjacently positioned identrfier 
oligonucleotide. The "zipper box" of e.g. a CCPN will not be involved in hybridisation 
of the CCPN to a CPN. but it will hybridise to a complementary "zipper box" of 
another CCPN and bring the chemical entities of the two CCPN's into reactive 
25 proximity. 

Accordingly, two oligonucleotides may be provided with a zipper box. i.e. a first 
identifier oligonucleotide comprises a first part of a molecule pair being capable of 
reversible Interaction/hybridisation with a second identifier oligonucleotide 
30 comprising the second part of the molecule pair. 

Typically, the molecule pair comprises nucleic acids, such as two complementary 
sequences of nucleic acids or nucleic acid analogs. In a certain aspect, the z.pper 
domain polarity of the first oligonucleotide attached to a first chemical ent.ty .s 
35 reverse compared to the zipper domain polarity of the second oligonucleotide. 
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Usually, the zipping domain is proximal to the chemical entity to al ow for a 
Limi* of the chemica. entities, in preferred embodiments, the zipp.ng domain ,s 
'spaced form the chemica, entity with no more than 2 nucieic acid 
Ccany. the zipping domain sequence comprises 3 to 20 n^c acd ^onomers, 
such as 4 to 16. and preferabiy 5 to 10. depending on the condfons used. 
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Definitions 



At ieast 1 single complementary connector oligonucleotide (CCPN) hybr,*zes xc ,« 
1st 2 connector oligonucleotides (CPN): The hybridization events iead,ng to he 
WoTo the sup amo.ecu.ar convex can occur simuitaneousiy or sequent,a,ly ,n 



any order. 
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a «— cortex ^ - rrrrr:: :~rr r 

Branched CPN- Connor dW»~*» competing - * -» '> ra " Ch * ,9 """"^ 
coning «ne a , or branched cohnec»r onaonuelecaes. 

, r^neric term for a poJynucietide part linked to either 

or » a ,e.Ce g ra„P On ,he = - . g^ZZ^X . 
(lyp e „ BBPN), o, .he BBPN lean ~ (type „, BBPN). Tho 

spacer region for spacing e.g. chemical enm.es irrespe ctive of 

M type, in certe,n embodiments. buMng « _ ^ 
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classes a) and b) herein above). When this definition of building block oHgonucleo- 
UdeTappiied. the corresponding definflon of a connector oiigonuCeotide is the one 
used to describe building block oligonucleotides of class c) herein above. 

* 

Complementary connector oligonucleotide (CCPN): A CCPN preferabiy comprises 
an olfco nucleotide part which can be linked to either a) a reactant such as a chemi- 
cal entity comprising at least one reac«ve group (type . CCPN), or b) a reactive 
1TZ the absence of a reactant or chemical entity) (type ,, CCPN). However in 
l^n elodiments. a CCPN can a,so comprise a P*£-^J~ * 

When the polynucleotide part of a CCPN Is unKea io a 

co^Wng a. .aas. ona ,eac«ve 8 roup. ma CCPN can «* a, CC™ 

-™. n .or CCPN- and take part in the method (or synthesising the at least 
o, as an acceptor CCPN and t P» . <MUag 

one molecule. In some embodiments, some CCPNs will oe 

*«« en,»es to the syrrthesl, of a m=,ecu,e. wherups eUeas, CCPN 

„„ Pe an -acceptor CCPN", or a CPN w», Pa an a, 

- at leas, one chemlca, e^. The co»*en, ^^'^ 
^mical entitv and a polynucleotide part of a donor CCPN can De c 

ated between reactants or chemical entities assorted w,th an ^or 

an acceptor CPN, during the synthesis of the molecule compns.ng reacted reac 

tants, such as chemical entities. 

« ^ m o« CPN's auide the synthesis of a molecule by 
Connector oligonuc.eot.de: Oneor more CPN s^d R fe 

-callina" for CCPNs capable of hybndizmg to a CPN. in some e 

one reac. v reactive group (in the ab- 

I) or the polynucleotide part of a CPN can db w«v 
sence of a reactant or chemical entity) (CPN type II). 
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Decoding: The nuc.eot.de part of a CPN or a CCPN harbours informafion as to the 
identity of the correspond^ reactant or chem.ca. entity .inked to the nucteotWe part 
of the CPN or the CCPN. Fo.iowing a setection step the chemica. enffes which 
h ave partiCpated in the formation of the mo.ecu.e can be identified. The .dent* of a 
m o.ecu.e can be determined if information of the chemica. entit.es can be estab- 
Ushed. However, .t may be sufficient merely to obtain information on the chem ca 
structure of me various chemica. entities that have participated £ 
the at .east one moiecule .n order to deduce the fu.. structure of the mo.ecu.e. as 
Ictura, constraints during the formation can aide the identification process^ an 
example the use of different kinds of attachment chemistries may ensure that a 

entity on a buiiding block can on.y be transferred to a ^certa, ^on on a 
scaffold. Another kind of chemica. constraints may be present due to stenc hin- 
drance on the scaffoid mo.ecu.e or the chemica. entity to be "^^JT? 
however R is preferred that Information can be inferred from an .dentifier pdynu- 
To re that e P nab.e the idenfificafion of each of the chemica. entities that have per- 
Lated in the formation of the mo.ecu.e a.ong with the point ,n tme in he synthes,s 
hCvln the chemica. entities have been incorporated in a (nascent or interme- 
dlate) molecule. 

convex DNA sequencing ere readily avallaMe 

2 damnation, .he amount and ,»a% c, MM «T^tZ£ZZ 
sation comixes linked «, a molecule having Ore deslr*. property may ■ 
r«Tal manlpuladons prior to a a«,u.nclng reaclion. Whan .he amoual . low. » Is 
Z£ZZ~— L amoun, o«he Identiner polynuciao.de by palmare so 
T Ho (POB> using PCR primer, diracted to priroa, binding ates present rn 

I" aLon. «ha ,ua,»» or - librae ma, bo such dra, 

rip»=Woa .or binding » a target In oasas where mora than ono ^ - *\ 

ZZm nrotecola are MM* «. <■— « — * " ^ 

rated prior to sequencing of the WenWler polynucleotide. 

Tto ,„ one embodiment t. dideren, aendflar p^nucteoddae o, 
mining their sequence by DNA sequencing mo 



10 



The connection or linking between chemical entities or, alternatively, a chem.cal 
entity and a nascent (intermediate) molecule, is aided by one or more reactive 
groups of the chemical entities. The reactive groups may be protected by any su, - 
able protecting groups which need to.be removed prior to the linking of the chemical 
entities. Dependent on the reaction conditions used, the reactive groups may also 
need to be activated. A chemical entity featuring a singie reactive group may suita- 
bly be used ..a. in the end positions of polymers or to be reacted with a scaffold 
whereas chemical entitles having two or more reactive groups Intended for the for- 
mation of linkage between chemical entities, are typically present as 
^ body part of a polymer. A scaffold Is a core structure, which forms the has s _for 
bating multiple variants of molecules based on the same set of chenMca. entities to 
ZZZ in different combinations In order to generate the variants . The variant 
forms of the scaffold is typicaily formed through reaction of reactive B™£«£ 
scaffold with reactive groups of other chemical entities, optiona.ly med.ated by fi.Mn 
groups or catalysts, under the creation of a covalent. linkage. 

Chemical entity reactive group: Each chemical entity 

group the reaction of which with a reactive group of a separate d^My re- 
sults in the formation of covalently linked chemical entities, or parts thereof. 

A reactive group of a chemical entity may be capable of forming a direct linkage to a 
group of another chemical entity, or a nascent or intermediate ". or 
• 7^21 group of a chemical entity may be capable of forming a connection to a 
regroup of anotherohemica, entity through a bridging tiiMn group. It .s to be 
™od th'at not a„ the atoms of a reaCve group are 

the connection formed. Rather the reactive groups are to be regarded.as precursors 
for the linkage formed. 

polynucleotide oepeble of Heottfylng eeW molecule. 
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CPN: CPN comprising a sequence of covalently linked nucleotides. 
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Molecule: Molecule having been synthesised by the reaction of chemical entrties on 
different building blocks, i.e. the molecule being the reaction product when reactive 
groups of different (i.e. separate) chemical entities are reacted, when chem«al enti- 
ties are joined together, or when chemical entities are linked to a scaffold. The for- 
mation of a molecule involves in one embodiment the reaction of at least one 
chemical entity, or part thereof, a) of one or more CCPN(s) with one or more sepa- 
rate CCPN(s). and/or b) of one or more CPN(s) with one or more separate CPN(s). 
and/or c) of one or more CPN(s) with one or more CCPN(s). and/or d) of one or 
more CCPN(s) with one or more CPN(s). preferab.y by reacting at least 2. such as 
Tt least 3. 4. 5. 6. 7, 8. 9. 10. 1 1. 12. 13. 14. 15. 16. 17. 18. 19. 20 chemica, entty 
reactive groups in order to synthesise the molecule. 

Other reactive groups: Groups the reaction of which does not result in the formation 
of a molecule comprising covalently linked chemical entities. 

Plurality: At least 2. SMCh as 3. 4. 5. 6. 7. 8. 9. 10. 1 1 . 

20 21 22 23 24 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35. 36. 37. 38. 39. 40. such 
as 45. 5* * ^ 65. 70. 75." 80, 85. 90. 95. 1 00. for example. 200. 300. 400. 500. 
600. 700, 800. 900. 1000, such as more than 1000. 

Reactanf Precursor moiety for a structural unit in the synthesised moiecule The 
^a*Ln of reactants result in the formation of at least one molecule in accordance 
with the methods of the present Invention. 

Reaotlng ohemtoal entity reactive groups: A molecule Is 9en.re.ed py reactions in- 
voTXtica, emity reactive groups. Reacdng cHerrfca, en«y -*™^ 
setZte chemica, entitles results in linking the chemica, amides, or a par. .hereof 

Types of macdv. 9 roups and types o, 
reactive croups am listed in Fig. 6. The listing is merely iihistrattve tor selected reac 
Z£- and no, etthausave. Adhough Fig 6 iliusteates reacdons — 
el~ on hulidmg btecfts whfch am hyhddlsed te a connecter oiigc~.cteo.tde. fhe 
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same reactions can take place when chemical entities on an Identifier polynucleotide 
are reacted. 

Reactive group: Actlvatable part of e.g. a reactant. such as a chemical entity, i.e. a 
(reactive) group forming part of. being integrated into, being linked to. or otherwise 
associated with, a building block oligonucleotide of type I as designated herein. A 
reactive group, such as e.g. a catalyst, can also occur on its own without forming 
part of. being integrated into, being linked to. or otherwise associated with, a reao 
tant such as a chemical entity. In the latter case the reactive group is linked to the 
polynucleotide part of a building block oligonucleotide of type II as designated 
herein. 

Spacer region: Region on a CPN or CCPN capable of separating and/or spatially 
organising chemical entities located on adjacently positioned CPNs orCCPNs .n a 
hybridisation complex. In one embodiment the spacer region Is the region of a 
building block polyncleotide not hybridised to another building block oligonucleot.de. 
The polynucleotide part of both CPNs and CCPNs can comprise a spacer reg.on. 
optionally in the absence of a chemical entity or a reactive group linked to said poly- 
nucleotide part In some embodiments, a building block oligonucleotide comprising a 
spacer region in the polynucleotide part of the building block oligonucleotide does 
not comprise a reactant or a chemical entjjy or a reactive group (participating in 
molecule formation) linked to said potynuclectide part of said building block oligonu- 
cleotide. However, building block oligonucleotides comprising such reactants or 
chemical entities or reactive groups linked to the polynucleotide part of the bu.ld,ng 
block oligonucleotide may further comprise a spacer region, such as e.g. a reg.on of 
the polynucleotide part of the building block oligonucleotide which does not hybnd.se 
to the polynucleotide part of other building block oligonucleotides. In such embod,- 
ments. it will be underst6od that CPNs of type HI and CQPNs. og type III (as des.g- 
nated herein elsewhere) do not also comprise one or more reactants. or one or 
more chemical entities, or one or more reactive groups participating in molecule 
formation. Spacer regions can be designed so that they are capable of self- 
hybridization and hair-pin structure formation. "Spacer regions" or "hybridisat.on re- 
gions' can be nucleotides to which no chemical entities and no reactive groups are 
attached. 
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Zipper box: Linkers linking chemical entities to e.g. the polynucleotide part of a CPN 
or a CCPN can comprise a "zipper box". Two linkers may be provided with a zipper 
box. i.e. a first linker comprises a first part of a molecule pair being capable of re- 
versible interaction with a second linker comprising the second part of the molecule 
5 pair. Typically, the molecule pair comprises nucleic acids, such as two complemen- 
tary sequences of nucleic acids or nucleic acid analogs. In a certain aspect, the zip- 
per domain polarity of the CCPN harbouring the first linker attached to the first 
chemical entity is reverse compared to the zipper domain polarity of the CCPN har- 
bouring the second chemical entity. Usually, the zipping domain is proximal to the 
10 chemical entity to allow for a close proximity of the chemical entities. In preferred 
embodiments, the zipping domain is spaced form the chemical entity with no more 
than 2 nucleic acid monomers. Typically, the zipping domain sequence compnses 3 
to 20 nucleic acid monomers, such as~4 to 16. and preferably 5 to 10. depending on 
the conditions used. 

The annealing temperature between the nucleic acid part of the CCPN and a CPN is 
usually higher than the annealing temperature of the zipper box molecule pa,r to 
maintain the hybridisation complex during the reaction. Usually, the difference be- 
tween the annealing temperatures is 10°C. such as 25»C. or above: In a certain 
20 embodiment of the invention, the conditions during assembling of the hybridisation 
complex includes a concentration of the CCPN and CPN which is higher than the 
concentration during reaction to allow for optima, dlmerisation conditions for the two 
parts of the molecule pair. The concentration during the assembly of the hybnd^a- 
tioh complex is in a preferred aspect at least 10 times higher compared to the con- 
25 centration used for dlmerisation of the to parts of the molecule pair. In a certain as- 
pect, the reaction step is performed by altering the temperature below and above 
the annealing temperature of the zipping domain, however ensuring that the hybnd.- 
sation complex retains its integrity. 

j- 

30 Detailed description of the drawings 

Fi o.1 illustrates one embodiment of the present invention. A building block is at- 
tached to a solid support through the oligonucleotide part of the building block. X 
denotes a chemical entity. A connector oligonucleotide is added sequentially or s- 
35 multaneously with the addition of another building block (Y denotes a chenmcal en 




) 
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ttty) A hybridisation complex is formed between the connector and the bu.ld.ng 
block oligonucleotides. The oligonucleotide part of each of the building blocks is 
ligated and the identifier polynucleotide thus created is separated from the connec- 
tor oligonucleotide. After separation of identifier polynucleotide and the connector 
oKgonucleotide. chemical entities X and Y attached to the identifoer pofynuc eot.de 
are reacted, and the reaction product XY is formed. Further steps perta,n o the ad 
dition of a further connector oligonucleotide - sequentially or simultaneously wrth the 
addition of a further building block (Z denotes a chemical entity). A hybnd.sat.on 
complex is formed between the identifier polynucleotide of the Afunctional complex 
resuming from the reaction of chemical entities X and Y, the further, 
nucleotide and the further building block oligonucleotide carrying chem.ca. entity Z. 
The" gonuc.eot.de part of the farther building block is ..gated to the iden fier poly- 
nucleotide and the further identifier polynucleotide thus created is separated from 
the connector oligonucleotide. After separation of identifier PotynuCeotide and the 
connector oligonucleotide, the further chemical entity Z is reacted wrth XY attached 

identifier potynucieotlde. and the reason — 
lo repeal the above steps one or more limes. X. Y ana 1. neeo no 
fore and after reaction of .be respective chemical entity reactive groups. 

F|=2 Hlustra.es another embodiment of Ih. present invention. A connector oligonu. 

Sote is abached to a soiid support Building btecKs end one 

ofigonudeofides ere added and a hybridicabon comptex is eiiowed lo *~ ™£ 

Jnudeo.de part o. each „ me building MocKs carrying ohemica, enf,»esX Y end 

ere l,ga,ed and sepa-afed mom opllonally ligated connecter . 

sepereuon pen be a d,srup«on o, hydrogens bonds m .he hybnd,sa«on « 

phU- seperabon » another reao«on oompartmen,. After ««*-on. 

'JL. X, Y and Z are reacted and the reason ^^^^ 

to repeat the above steps one or more tomes. X, Y and Z neeo nor 

fore and after reaction of the respective chemical entity reactive groups. 

figjB illustrates different examples of complementary connector polynucleotides 
(CCPN's). 

A , A CCPN containing an oligonudeotide/polynucleotide sequence, a 

tier and a functional entity carrying one or more active groups. The linker may 
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optionally be cleavable and may comprise an oligonucleotide a 

Peptide or a polyethyleneglyco. (PEG), a combination thereof or other hnkers gener- 

I u^ organic synthesis, combinatorial chemistry or solid phase synthes-s. 



B.) 



Similar to A with a different positioning of the reactive group. 



C.) A combination of type A and type B. 



D . > This CCPN oniy contains a reactive group and not a functional entity in 
the sense of types A, B and C. 

E . ) A spacer CCPN Without functional entity. 

.„„ _ f rr pM S wherein the linker maybe 

Fig. 4 illustrates a further set of examples of CCPN s, wner 

p^d at one end of the poiynudeotide sequence. In examples E. and F me 

CCPN "neither carries a functionai entity nor a reactive group. In example E. he 

CCP^c^ 

seances, whereby ^^^ZT^ example no self 
out upon association such as e.g. hybridization wun a 

association occurs.. 

<* 

FJgJS illustrates the prince of a zipper**. Theorbo* is 

comprising an oligon ucieot^e an oligo- 

to another zlpperbox. wherem fl* .second z pp ^ ^ ^ 

nuc ,eotide «~ "J^^^ *~ zipperboxes. the proximity 
situated on a CP » lncreases . whereby the reaction is en- 
between ^ncfona en*» ^ a|1ows transient interaction of comple- 
hanced. By operating at a ^rnpe^ ^ ^ ^ ^ prox . 

m entary zipperboxes, ^ tne effect of reac «ve groups in 
im ity during multiple annea ^ tnan otherwise acn ievable. Alterna- 
te proximo in . low temperature (wbere the zipper 
tiveiy. one may cycle the em eratur ^ ^ ^ 
boxes pa.rw.se .nteracts stably^ and ah g ^ 
are apart, but where the CCPN/CPN con^p. ^ ^ t<> 
the high and low temperature several times, a 9. 
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several reactive groups, and eventual will react to form a bond between two tunc 
tion entities through their reactive groups. 



Ra 6 illustrates reacuwi — - * - 

5 Seilhereh. d~». of reactlone are ahown v*ich mediate eanslocabon of a funo. 
gonal group W one CCPN (or CPU (not Buetreted)) te another, or to en anchor- 
age CCPN The reasons muahated are compatible wlm reaeaonend 
«lr cleavage. I... one fundona. entity la transferred (translocated) daeetly ftom 
one CCPN (or CPN (no, United)) una, anovne, CCPN (or CPN (no, MM 

,„ Z^2 Ld o, subsequent and aepera,e «- eteavege through the eppllceaon 
of further new conditions allowing for such. 

W Reaction c, nuo,eoph«es »ith carbonyls. 

stitutlon. fh. func«onal group (entity) R la translocated » >he CCPN Madly 

iR carrying the nucleophile. 

<B) Nu^^^0y»». m «.ne,.et,oe^ 1 e^»^^» 
amide bond, in effect translocetlng the functional group R of ma thloester ,o 

the other CCPN. , nMrfl 
(C ) Reaction between hydrazine and M<etoester leads to ^ 
20 zolone. in effect translocating the R and R' functional groups to the other 



CCPN 

,0, Reaction o, M^Ma — "«* " 't^cTpN 

ezolone. thereby translocating ,he R end R" group* ,o me olher CCPN. . 

thereby translocating the R and R' groups to the other CCPN 

(F) Reac»on of uraa w»h malonate le.da fo formaaon of pyridine, .hereby 

transiting the R ^^^^eoh Stowed by a nu- 

(G) Depending on whether Z-O or z = lhfireb v 
oleophilic substitution leads to formation of coumarin or qumohnon. thereby 

• translocating the R and R' groups to the other CCPN. 

(H) Reaction of hydrazine and phthalimides leads to 

drazide. thereby translocating the R and K groups to the other CCPN. 
(,) Reaction of amino acid esters leads to formation of diketopipe.az.ne. 
thereby translocating the R group to the other CCPN. 
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(J) Reaction of urea with a-substituted esters leads to formation of hydantom, 
and translocation of the R and R' groups to the other CCPN. 

(K) Alkylation may be achieved by reaction of various nucleophiles with sul- 
fonates. This translocates the tunctional groups R and R" to the other 

- 

CCPN 

(L) Reaction of a dl-activated alkene containing an electron withdrawing and a 
leaving group, whereby the alkene is transited to thenucleophile carry,ng 
CCPN 

(M) Reaction of disulfide with mercaptane leads to formation of a disulfide, 
thereby translocating the K group to the other CCPN. 

(N) Reaction of amino acid esters and amino ketones leads to format»on of ben- 
zodiazepine, thereby translocating the R group to the other CCPN. 

(O) Reaction of phosphonium salts with aldehydes or ketones leads to , forma.on 
of substituted alkenes. thereby translocating the R" group to the other 
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(P) Reaction of phosphonates wHh aldehydes or ketones leads to f— o f 
substituted alkenes. thereby translocating the R" group to the other CCPN 
(Q ) principle of translocation of e.g. a*, groups from one CCPN to another 



(R) Reason Of boronates with aryls or heteroaryis results in transfer of an ary. 

group to the other CCPN (to form a biaryl). - 
(S) Realn aryisu.fonates with ary. groups bound as Boron derives ieads to 

transfer of the aryl group . rrPM 
m Biaryl formation through translocation of one aryl group to ano her CCPN. 
S ^mine formation (e.g. Hartwig/Buchwald type of chemistry) through N- 
( Ration. ,.e. transfer of ary. groups to CCPN's carrying amino groups. 
(V) As U using hypeivalent iodonium derivatives. 

£ SJL, boronates w«h vinyls (cranes) results , transfer of an ary, 
group to the other CCPN to form a vinylarene (or alkynylarene) 

(Y) Reaction between aliphatic boronates and arylhalides. whereby the alky. 

group is translocated to yield an alkylarene. 
(Z) Transition meta. catalysed a.pha-a.kylation through reaction between an 

enolether and an ary.hal.ide. thereby translocating the ahphafc part. 
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(AA) Condensations between e.g. enamines or enolethers with aldehydes 
,eading to formation of alpha-hydroxy carbonyls or alpha.beta-unsaturated car- 
bonyls. The reaction translocates the nucleophilic part. 

(AB) Alkylation of alkylhalides by e.g. enamines or enolethers. The reaction 
translocates the nucleophilic part, 

(AC) 12+4] cycloadditions, translocating the diene-part. 
(Am [2+41 cycloadditions, translocating the ene-part. 

<AE) [3+2] cycloadditions between azides and alkenes, leading to triazoles by 
translocation of the ene-part. 

(AF) [3+2] cycloadditions between nitriloxides and alkenes. leading to isox- 
azoles by translocation of the ene-part. 

Fig. 7 Illustrates pairs of reactive groups (X) and (Y). and the resulting bond <XY>. 

A collection of reactive groups and functional entity reactive groups that may be 
2 for the thesis of molecules a. shown, along with the bonds formed upon 
; h ei Lion After reaction. linker cleavage may be applied - release one of me 
functions, entities, whereby the transfer of one functional ent,ty from one CCPN to 
another is effectuated. 

Fig . 8 illustrates cieavable linker,. The imposition Of the linker may be delude de- 
rivatives of the following, but is riot limited hereto: 

• Carbohydrides and substituted cafbohydrides 

• vinyl, polyvinyl and substituted polyvinyl 

• Acetylene, polyacetylene 

. AryVHetarylrPolyaryl^etary. and substituted polyaryl/polyhetary. 

. ehers. poTyethers such as e.g. po1yethy,eneg1yop. and substituted pdyethers 

. Amines, polyamines and substituted polyamines 

. Double stranded, single stranded or partially double or single sttanded natural 
and unnatural polypeptides and substituted double stranded -ng.e sanded 
or partially double stranded natural and unnatural polynucleohdes such as but 
limited to DNA, RNA, LNA, PNA, TNA 

. Polyamides and datura, and unnatural polypeptides and substituted polyam.des 

and natural and unnatural polypeptides 
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Phosphate containing linkers 
Any combination of the above 



Linkers may be cleavaWe or non-cleavable. The figure illustrates cleavable linkers. 
5 conditions for their cleavage, and the resulting products are shown. 

Different examples of the formation of CCPN's carrying functional entities. Reactions 
and reagents are shown that may be used for the coupling of functional entitles to 
modified oligonucleotides (modified with thiol, carboxylic acid, hallde. or am,ne). 
, 0 without significant reaction with the unmodified part cf the oligonuc.eot.de or ama- 
tively, connective reactions for linkage of linkers to complement,^ elements. Com- 
mercially. mononucleotides are available for the production of starting ol.gonucleo- 
tides with the modifications mentioned. 

1 5 Detailed description of the invention 

Betov, Is descdbed Mtar .mbod*»ms of the methods * <- <~~£Z£L 
slslna at one or more molecules. The below embodiment, ere concerned exclave* 
Z ST» o< different types o. hybridisation complexes *"» 
20 Z C^Ns former*,, oligonudeoUdes) hybridised to e plureW o. CCPNsXbu.d.n, 

which Is Involved In the formation of the moleeole.to be synthesrssd). 

» *«, be ondenaood the. In .-further step of the memods of the Invention foltowlng 
26 he Zel o, e hybridation compte. oompnSln 9 connect oligonucleobdes end 
bundling block c*,onuc,eo«d.s as descdbed m detel, herein befcw. MM* 
^igonucteotldss a» looted or otherwise covalenly linked, end the l„ated 

okgonucleotides ar* sepereted from optioned ..geted connector * 

gonucleotides. 
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The below non-exhaustive examples and embodiments specify some of the possi- 
l ^sTp viding CPNs (connector oligonucleotides) and CCPMs (building 

Xcnuc.eo.es) and ~— 

CPNs (connector oligonucleotides) hybndised to a y 

CPNs ^conne^i » , some of the CPNs (connector 

oligonucleotides). It will be understood that all or only som 
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oligonucleotides) and CCPNs (building block oligonucleotides) provded can conv 
prise a polynucleotide part linked to a chemical entity. For a,, of the below embo*- 
ments the at .east one moiecule is generated by reacting reactants pos,tioned on 
repa^CPNs (connector oligonucleotides) and/or separate CCPNs (build.ng biock 
5 oligonucleotides) prior to the formation of the at least one molecule. 

Although most of the disclosed embodiments herein below 
Z linked to an identitier oligonucleotide of a building block (CCPN - 
to one or more connector oligonucleotides (CPNs) prior to sa,d bu,ld,ng block Indeti 
10 Mononucleotides being ligated. the invention is not limited to this 

lent However for the sake of illustrating the principle of the methods of the nven- 
Z the * TeLples employ building blocks wherein a chemlca. 
o an identifier oligonucleotide, and connector oligonucleotides capable of hybr^ 
^Tme L»d Jblook identifier oligonucleotides and bringing the chem.ca, entit.es 

15 into reactive proximity. 

Mhough no, musuatsd ,o .he Mowino schame,. a. teas, one <**^T^ 
ofcotid. or at laast ooa building blook ollgonuelaotide oan ba ,mmob,l,sad. ,.a. a. 

nucleotides) from optionally ligated connector ol,gonucleot,des. 
principle in Figs. 1 and 2. 

25 bUx* o«gonuc,eo«des ara provide o brfn. , m £0- - o«gonu- 

19 or 20. for example 21 or 22. such as 23 or 24. for examp 

or 28. for example 29 or 30. such as 31 or 32. for examp* 33 or 34 such 

36 for example 37 or 38. such as 39 or 40. for example 41 or 42. 

for example 45 or 46. such as 47 or 48. for example 49 or 50. 
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,n yet another embodiment, at least n connector o..gonuc.eo«des and at .east n*1 
elementary connector CigonuCeotides are provided, n being of pref- 
erabiy from 3 to 6. and at .east n-1 building block oligonuc.eot.des hybr.d«e to at 

eas 2 connector ongonuc.eofc.es. ,t is a,so poss,b,e that n bu.-d.ng b,ocK o.,gonu- 
cieotides hybridize to at .east 2 connector oHgonuc.eot.des. n can thus be 3 o - 4 or 5 
or 6. .n other embodiments, n can be more than 6. such as 7 or 8. for example 9 or 

10. such as 11 or 12. for exam P .e 13 or 14. such as 15 or 16. for example 17. or 18. 

J* M 1 9 or 20. for exampie 21 or 22. such as 23 or 24. for example 25 o 26. 

such as 27 or 28. for examp.e 29 or 30. such as 31 or 32. for examp e » o 34. 

such as 35 or 36. for examp.e 37 or 38. such as 39 or 40. for examp e 41 or 42. 

, ar «r ouch as 47 or 48, for example 49 or 50. 
<&i irh as 43 or 44, for example 45 or 46, sucn as^romo, r • ^ „ 

CraTstLo P.o*os» a «* » «-"» <*— — 

to at least 2 connector oligonucleotides. 

,„ a still further embodiment, at least n connector CigonuCeotides and at .east n* 
commentary connector CigonuCeotides are provided, n being an integer of pref- 
compiemen ry oligonucleotides hybr.d.ze to at 

erabiy from 3 to 6. and at .east nl bu g^ 
least 2 connector oligonucleotides. It is aiso P os 

d ao«des « WM. » - — ^ — J- -CJtr- 7 or 8. 
or 3 „, 6. ,„ otter «— * » can -» ™ * ~* % ^ ^ 17 or 
9 „, ,0. such as „ or 12. for » « ££££ 24 . fo( . xampl , 23 or 26. 
1 r such as 1 9 or 20, for example 21 or 22, sucn as ^ or 
u^asX 28. for example 29 or 30. such as 3, or 32. tor examo* 33 or 34. 
Hi as 33 o, 33. tor exan»,e 37 or 33. so* as 33 o, 40. tor 41 - « 

such as 43 or 44. for example 45 or 46. such as 47 o, 46. for example 

h™*™,,! al laast n connector ollgonucleolWes and al teasl n*3 

erabiy from 3 to 6. and at least n du.ioi g oBgonu- 
-east 2 connector CigonuCeotides. It is a.so ^*^^„ ^ 
Ceotides to hybridize to at .east 2 conneCor ^^' e °^ * „ for example 
or 5 or 6. .n other embodiments, n can be more than 6 _ > „ 

9 or 10. such as 1 1 or 12. for exampie 13 or 14^such a 5 oM . 
1 8 . such as 19 or 20. for examp.e 21 or 22. ^'Ixample 33 or 34. 

such as 27 or 28. for example 29 or 30. such as 31 or 32. for ex 
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such as 35 or 36. for examp.e 37 or 38. such as 39 or 40. for example 41 or 42. 
such as 43 or 44. for example 45 or 46. such as 47 or 48. for example 49 or 50. 

,„ a further embodiment a. .east n connector oligonucleotides and at least ^ com- 
plementary connector oligonucleotides are provided, n being an "«-™"^ 
preferably 3 to 6. and at least n-1 building block oligonucieotides hybnd,ze to at M 
2 nneTr o,i 9 onuc,eo«des. It is aiso possible for n building block 
to hybridize to at .east 2 connector oligonucleotides, n can thus be 3 or 4 or 5 or 6. 
ln oLr embodiments, n can be more than 6. such as 7 or 8. for example 9 or 1 0. 
such as 1 1 or 12. for example 13 or 14. such as 1 5 or 16. for example 17 o 18. 
such as 19 or 20. for exampie 21 or 22. such as 23 or 24. for example 25 o 26. 
such as 27 or 28. for exampie 29 or 30. such as 31 or 32,for example 33 o 34. 
such as 35 or 36. for example 37 or 38. such as 39 or 40. for example 41 o 42. 
such as 43 or 44. for example 45 or 46. such as 47 or 48. for example 49 or 50. 

,n still further embodiments, there is provided methods wherein n connects r^gonu- 
deotides and at least n + 5. such as at least n + 6, for example n + 7. such as at .east 
n + 8 for example n + 9. such as at least n + 10, for examp.e n*i1 su^as at ea* 
ll2 for example at least n-13. such as n + 14. for example at least n+15. such as 

v ,ded. n being an integer of preferably from 3 to 6. and at 

example 21 or 22. such as 23 or 24. for example 25 or 26 such ^27 
ample 29 or 30. such as 31 or 32. for example 33 or 34 su h a 35^ 
pie 37 or 38. such as 39 or 40. for example 41 or 42. such 
45 or 46. such as 47 or 48. for example 49 or 50. 

supramotecumr comp.ex. An, pK.ral»y - >*> •* «J 12 . , or KxmAa 

ample 4 cr 6 o. 6. such ae 7 or 8. for example 9 o. 10. su* 
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13 or 14. such as 15 or 16, for example 17 or 18, such as 19 or 20. for example 21 
or 22. such as 23 or 24. for example 25 or 26. such as 27 or 28. for example 29 or 
30. such as 31 or 32. for example 33 or 34. such as 35 or 36. for example 37 or 38. 
such as 39 or 40, for example 41 or 42, such as 43 or 44. for example 45 or 46. 
such as 47 or 48. for example 49 or 50. 

More than one single connector oligonucleotide can be hybridized to the above plu- 
rality of building block oligonucleotides, such as 2 single connector oligonucleotides, 
for example 3 or 4 single connector oligonucleotides, such as 5 or 6 single connec- 
tor oligonucleotides, for example 7 or 8 single connector oligonucleotides, such as 9 
or 10 single connector oligonucleotides, for example 1 1 or 12 single connector oli- 
gonucleotides, such as 13 or 14 single connector oligonucleotides, for example 15 
or 16 single connector oligonucleotides, such as 17 or 18 single connector oligonu- 
cleotides, for example 1 9 or 20 single connector oligonucleotides. 

The plurality of connector Oligonucleotides provided can comprise linear and/or 
branched connector oligonucleotides. In one embodiment, the plurality of connector 
oligonucleotides comprise at least n branched connector oligonucleotides and at 
least n building block oligonucleotides, n being an integer of preferably from 2 to 6. 
and wherein at least n-1 building block oligonucleotide hybridize to at least 2 
branched connector oligonucleotides. In other embodiments there is provided at 
least n-1 building block oligonucleotides. Also, it is possible for at least n such as 
n-1 building block oligonucleotides to hybridize to at least 2 branched connector 
oligonucleotides, n can thus be 3 of 4 or 5 or 6. In other embodiments, n can be 
more than 6. such as 7 or 8. for example 9 or 10. such as 11 or 12. for example 13 
or 14 such as 15 or 16. for example 17 or 18. such as 19 or 20. for example 21 or 
22 such as 23 or 24. for example 25 or 26. such as 27 or 28. for example 29 or 30. 
such as 31 or 32. for example 33 or 34. such as 35 or 36. for example 37 or 38. 
such as 39 or 40. for example 41 or 42. such as 43 or 44, for example 45 or 46. 
such as 47 or 48. for example 49 or 50. 

« 

In one embodiment, a molecule of the invention is formed when chemical entities, or 
parts thereof, are transferred from donor building block oligonucleotides to an ac- 
ceptor building block oligonucleotide. Accordingly, one or more reactive group(s) of 
at least 1 chemical entity of a building block oligonucleotide react with one or more 
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reactive group(s) of at .east 1 chemical entity of at .east 1 other bui.ding b.ock oligo- 
nucleotide. The at .east 1 chem.ca. entity preferably comprise from 1 to 6 reacfve 
groups, such as e.g. 2 or 3 or 4 or 5 reactive groups. 

,n one preferred embodiment, at .east 3 reactive groups of at .east 1 chemica. entity 
react with at .east 1 reacts group of at .east 3 other chemica. entities. The mo.e- 
cu.e can ultimate* be generated on an acceptor but** b.oc k CgonuCeotide , by 
cova.ent.y .inking chemica. entities, or a part thereof, donated by one or more ,ndl- 
vidua. building b.ock oligonucleotides (CCPNs (building ^°^~?^» 
each comprising at .east one chemica. entity, such as 2 or 3 CCPNs (bu.ld.ng block 
oC^es 9 , for exam P ,e 4 or 5 CCPNs (building block «* 

as 6 or 7 CCPNs (building block "ZZ 
(building block oligonucleotides), such as 10 or 11 CCPNs (buna, g 

. .1- -to nr 1^ CCPNs (building block oligonucleotides), sucn as 

cleotides). for example 12 or 13 CCPNs tDuiiamg » < RrtP i 7C CPNs 

14 or 15 CCPNs (building block oligonucleotides), for example 16 or 17 CCPNs 
bu «d.ng block o.igonucleotides). such as 18 or 19 CCPNs (bu..d ng , block o,gonu 
Ludes, for examp,e 20 or 21 CCPNs (buHding b,ock 

22 or 23 CCPNs (building block oligonucleotides), for example 24 or 25 CCPNs 
(building block oligonucleotides). 

The plurality of building 1>.ock oligonucleotides preferably comprise at least 2 buHd- 
Tg Jock Xonucleotldes (CCPNs (buiiding Mock oligonucleotides)) wh,ch are non- 
,ng block o..go oli g 0 nucleotides). for example 50 

^^2£Z^**. -h as 1000 CCPNs (building -ck o, 
SSSSK example 1 0000 CCPNs (building block 
as 100000 CCPNs (building block oligonucleotides) which are non-,dent,ca1. 

Kortiment there Is provided a method wherein said plurality of. building 

dao*** eompHalng a .c^n of a nudaoMas. wh«h ™ ™ 

50. sue aa 40. for axamp.. 30. The pH„a«V a. o=nna«o„ *onud~ ^ 
Inar compnsa connacto. allgonuclaotldaa comprise a. laast 1 oranc 9 
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necting at least three polynucleotide fragments comprising a sequence of n nucleo- 
tides, wherein n is an integer of from 8 to preferably less than 400. such as 300. for 
example 200. such as 100, for example 50. such as 40, for example 30. 

in some embodiments of the invention connector oligonucleotides can be selected 
from the group consisting of 

a) connector oligonucleotides comprising at least 1 chemical entity 
comprising at least 1 reactive group. 

b) connector oligonucleotides comprising at least 1 reactive group. 

c) connector oligonucleotides comprising at least 1 spacer region. 

The plurality of building bloc, oligonucleotides can comprise <£^"£^ 
«ri«,no a seouence of n nucleotides, wherein n is an integer of from 8 to preferably 
LTnZ l as 300. for example 200. such as 1 00. for example 50 su^as 
4oTexamp,e 30. The pluraiity of building blocK oligonucleotides can furt„ 
P L polynucleotides comprising at .east 1 branching point connects at least three 
X lotide fragments comprising a sequence of n »™ 
Integer of from 8 to preferably less than 400. such as 300. for example 200. such 
1 00. for example 50, such as 40, for example 30. 

,„ aether aspect of the Invention there le provide* a tnethod for synthesising e ple- 
nLrl^rLec^. ee,d memod comp*,n s ihe step* o, p.*™** enyrf 
r^oTe de^HOed Herein ahove ,0, each dHTeren. molecule heln, synlheslsed. 

Partner steps In me melhod for synthesising e plurality of different •*^<T 
pn^ded herein helow. One further step composes ^-'^ ^In 
Lai complexes comprising mo'leculee - having desirable charac.ene.ce. therein 
«*, selection employs a predetermined assaying procedure. 

Another further step Is anting a. leas, part ere IndMdua, 

deotldes used ,o, me evhmesls of a selected motecule. Ye. ano*« further e»P« 

contacting a population of said amplified compter ofrgonucteohdas. Of fragments 
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thereof, with a plurality of building block oligonucleotides for a further round synthe- 
sis. Accordingly. It is possible to perform one ore more additional synthesis rounds 
by carrying out the steps of the method using a population of said amphfied con- 
nector oligonucleotides or a population of said amplified connector oligonucleotide 

fragments. 

Mo.ecu.es capable of being synthesised by the methods of the present I invent^, 
include, but is not .imited to molecules comprising a linear sequence of chem.ca» 
entities and branched molecules comprising a branched sequence of chem.ca. 
entities Molecules comprising a cyCic sequence of chemical entities can also be 

provided, v 

Yet another example of a molecule capable of being synthesised is an oligomer or a 
polymer comprising at least one repetitive sequence of chemical entity one 
embodiment, the sequence of at .east three chemical entities is preferably repeated 
at least twice in the molecule. In another embodiment any sequence of at least three 
chemical entitles in the molecule occurs only once. 

Preferred molecules comprise or essentially conslsis of amino acids selected from 
Z "Z citing Of a^mlno acids, p-amino acids, v-amino adds. «* 
nature, amino acid residues. mono,ubstltuted «-*mino acids. <»«""*^ 
acids, monosubstituted p-am.no acids, ^substituted p-amino adds. tnsubstituted f, 
amino acids, and tetrasubstituted. p-amlno acids. . 

The backbone structure of said p-amino acids preferably comprises or essential* 
consists of a cyclohexane-backbone and/or a cyclopentane-backbone. 

Other preferred classes of molecules ere molecule comprising or essen^ 
consisting of vinylogous amino acids, and molecule compns . or essentially 
consists of N-substituted glycines. 

Farther prefer monies comprise or essen«ally consist of a-peptides. 
paptldes. T-pep«des. .^peptides, mono-. * and tri-suBstituted peptides, p- 
papfdes. y-peptaes. ..peptides, peptides wherein the amino at*, residues ararn 
La t-tom, o, In the D*m, vinyicoas pc4ypep«des. 9 ,y~poV-pep»des. pCam 
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ides vinyiogous sulfonamide peptide, polysulfonamide, conjugated peptides com- 
prising e.g. prosthetic groups, polyesters, polysaccharides, polycarbamates. poly- 
carbonates, polyureas. polypeptidylphosphonates. polyurethanes. azatides, ohgo N- 
substituted glycines, polyethers. ethoxyformacetal oligomers, poly-thioethers. poly- 
5 ethy.ene glycols (PEG), polyethylenes. polydisulfides. polyarylene sulfides, polynu- 
cleotides. PNAs. LNAs, morpho.inos. oligo pyrrolinone. polyoximes. poly,m.nes. 
polyethyleneimlnes. polyimides. pCyacetate, polyacetates. polystyrenes, po^nyl. 
lipids, phospholipids, glyco.ip.ds. po.ycyc.lc compounds comprising e.g. aliphatic or 
aromatic cycles, including po.yheterocyc.ic compounds, proteoglycans, and polys- 
10 loxanes. inlcuding any combination thereof. 

Yet further preferred molecules comprise or essentially consist of cc-peptides. p- 
peptides. y-peptides. o-peptides. mono-, di- and tri-substituted a-peptides. p- 
peptides, y-peptldes. peptides, peptides wherein the amino acid residues are ,n 
15 the L-form or in the D-form. v.ny.ogous polypeptides, giycopo-y-peptides. polyam- 

ides. vlnylogous sulfonamide peptides, polysu.foram.des. conjugated P^--m- 
prising e.g. prosthetic groups, polyesters, polysaccharides, polycarbam^s. poiy- 
1 Jnates 'polyureas. polypeptidy.phosphonates. polyurethanes M- 
substituted glycines, polyethers. ethoxyformaceta. Oigomers. ^^ S '^ 
20 ethyiene glycols (PEG), po.yemy.enes. polydisu^des. po.yary.ene suilide*. polynu- 
betides 'PNAs. LNAs, mohphoiinos, oiigo pyrioiinones. po.yox.mes. po^s 
• pXethyleneimines. polyimides, po,yacetaJs. po.yacetates ; 

. IL. phosphoiipids. glycols, polycycHc compounds comprise e.g. ««**oor 
aro ma«c cycles. .nc.ud.ng po.yheterocyc.ic compounds. P roteog.ycans, and polys,- 
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and vhe^n too ptoram, o, chsralca. an»tos reacto,. is praforohly <^ 2to »0 ^ 
axampto f.» 2 to 100. such as from 2 to 80. for axsrop a froro 2 fo OOsuch as from 
2 ,o 40. for axaropl. « 2 to 30. such as from 2 to 20. tor axampto Iroro 2 to16. 
such a, nam 2 to 10. such as from 2 to 8. for axampl. .roar 2 to 8. such as from 2 to 
4. tor axampto 2. such as horn 3 to 100. to, axampfe from 3 , "*"J '° 

60. such as from 3 to 40. tor axampfo from 3 to 30. such as from 3 to 20. su* as 
from 3 to ,8. tor axampto from 3 to 18. such as from 3 to « ^ " «~ »» ^" 
example from 3 to 6. auch as from 3 to 4. for axampla 3, such as from 4 to 1 00 for 
example Iroro 4 to 80. such a, from 4 to 60. such as from 4 to 40. tor exampto from 
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4 to 30. such as from 4 to 20. such as from 4 to 15. for example from 4 to 10 such 
as from 4 to 8. such as from 4 to 6. for examp.e 4. for example from 5 to 100 such 
as from 5 to 80. for examp.e from 5 to 60. such as from 5 to 40. for ^om5 
to 30. such as from 5 to 20. for example from 5 to 1 5. such as from 5 to 10. ^such as 
from 5 to 8. for example from 5 to 6. for example 5. such as from 6 to 100. for ex- 
ample from 6 to 80. such as from 6 to 60, such as from 6 to 40. for example from 6 
; o T uch as from 6 to 20. such as from 6 to 15. for example from 6 to 1 0. such as 
" .6 tot such as 6. for example from 7 to 1 00. such as from 7 to 80. for examp,e 
from 7 to 60. such as from 7 to 40. for example from 7 to 30. such as from 7 to 20 

, f m 7 to 15 such as from 7 to 10. such as from 7 to 8. for example 7. 
for example from 7 to 1 5, sucr» as Trom i w . , 

for example from 8 to 100. such as from 8 to 80. for example from 8 to 60 such as 

«_ fr« m r to 30 such as from 8 to 20. for example from 8 to 

from 8 to 40, for example from 8 to 30. sucn as irum 

15 such as from 8 to 10. such as 8. for example 9. for example from 10 to 100 such 
asC 10 to 80. for example from 10 to 60. such as from 10 to 40. for example 
ZlTo to 30. such as from 10 to 20. for example from 10 to 15. such as from 10 to 
Tsui as 10. for example from 12 to 100. such as from 12 to 80. ™pfo .cm 
12 to 60. such as from 12 to 40. for example from 12 to 30. such a from M to ^20. 
for example from 12 to 15. such as from 14 to 100. such as from 14 "*°.<™^ 
p,e from 14 to 60. such as from 14 to 40. forexample from 14 to 30 such , as from 
2 20. for example-from 14 to 16. such as from 16 to ^^^^ 
example from 16 to 60. such as from 16 to 40. for example from 16 to 30 such as ^ 
Tm 16 to 20. such as from 18 to 100. such as from 18 to 80. for .xamp. e from 18 to 
7s 1 as from 1 6 to 40. for example from 1 8 fo 30. such as from 18 to 20 for ex- 
ample from 20 <o 1 00. such as from 20 to 80. for example from 20 to 60. such as 
Z 20to40 for example from 20 to 30. such as from 20 to 25. for exempt from 
f ToTo" lch as from P 22 to 80. for example from 22 to 60 • 

for example from 22 to 30. such as from 22 to 25. for examp.e from 25 to 1 0* such 
as from 25 to 80. for example from 25 to 60. such as from 25 to 40. 
from 25 to 30. such as from 30 to 100. for example from 30 to 80. such as from 30 
6. for example from 30 to 40. such as from 30 to 35. for 
such as from 35 to 80. for example from 35 to 60. such a ? from 35 fo 
p,e from 40 to 100. such as from 40 to 80. for example from 40 to 60. ^ ^ 

. «. .nini-? such as from 45 to 1 00. for example from 45 to 
40 to 50. for example from 40 to 45. sucn as iron 

w ^ ^t« R n tor example from 45 to 50. such as from 50 to 100. for 
80. such as from 45 to 60. for e * amD,e 7 m g0 tQ 55f such as 

example from 50 to 80. such as from 50 to 60. for example trom p 
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from 60 to 100. for examp.e from 60 to 80. such as from 60 to 70. for example Uorn 
70 to 100. such as from 70 to 90. for examp.e from 70 to 80. such as from 80 to 100. 
for example from 80 to 90. such as from 90 to 100. 

Mo.ecu.ar weights of the mo.ecu.es to be synthesised .n accordance wit* . the pres- 
ent ,nve,«on are preferabfy "smaH mo.ecu.es". ..e. mo.ecu.es P»£*£^ 
mo.ecu.ar weight (MW) of .ess than 10000 Canons, such as .ess than 8000 Daltons. 
for examp.e .ess than 6000 Daltons. SUC h as .ess than 5000 Da.tons. or e— 
foss than 4000 Da.tons, for examp.e .ess than 3500 Da.tons. such as .ess than 3000 
DaHons for examp.e .ess than 2500 Dattops. for examp.e ,ess than 2000 Dattons. 
such as ess than 1800 Datons. for examp.e .ess than 1600 Datons, or exampfo 
foi than 1400 DaUons. such as .ess than 1200 Da.tons. for examp.e .ess than 1000 

Daltons. 

The chem.ca. entities of the above mo.ecu.es can be .inked by a chemical bond se- 
^1 me group of chemica, bonds consisting of «^ 
bonds, ester bonds, saccharide bonds, carbamate bonds 

Donds phosphonate bonds.urethane bonds, azat.de bonds, pepto d bonds ether 
bonds' efooxy bonds, thfoether bonds. singfo carbon bonds, double carbon bonds. 

bonds. d*u, fl de bonds. sulffoe bonds, phosphodiester bonds. ox,me 
bonds, .mine bonds, imtde bonds, including any comb.nat.on thereof. 

In one embodiment the chemica, bond .inking at .east some of the chemical entH.es 

thereof to the nuc.eophi.ic chemica. entity. The nuc.eoph.fo group .s preferab.y 
footed from -NH 2 . H2NHN-, HQHN-, H 2 N-C(0)-NH-. 

» 

The backbone structure of a mplecule synthesised b, the methods of the present 
Ta— ootnpnses or esaen,«y -nsfsfs of °- » " ? 

sefecfed eon, -NHN,R>CO- ; -NHB(R>CO- ; ^ -C^fR- ■ - 

NHCe H. CO- -NHCH. CHRCO, -NHCHRCH. CO-; -COCH2-^ -COS- , CONR . 
COO- ; -CSNH- i -CH, NH- ; i -CH, S- i -CH. SO- . -CH^CV . 
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CH(CH 3 )S- ; -CH=CH- ; -NHCO- ; -NHCONH- ; -CONHO- ; -C( =CHa)CH 2 - ; -POz 
NH- ; -POz CHz- ; -P0 2 CH 2 N + - ; -S0 2 NH"- ; and lactams. 

In accordance with the present Invention it is possible to generate a composition 
comprising a plurality of more than or about 10* different molecules, such as more 
than or about 10* different molecules, for example more than or about 10 different 
molecules, such as more than or about 10* different molecules, for example more 
than or about 10 7 different molecules, such as more than or about 10 different 
molecules, for example more than or about 1 0° different molecules, such as more 
than or about 10* different molecules, for example more than or about 1 0 Afferent 
molecules, such as more than or about 10- different molecules/for example more 
than or about 1 0 13 different molecules, such as more than or about 10 different 
molecules, for example more than or about 10« different molecules, s^ as more 
than or about 10" different molecules, for example more than or about 10 different 
molecules, such as more than or about 10" different molecules. 

The molecules can be targeted to a potential binding partner while still bound to the 
identifier polynucleotide of the Afunctional complex, or the molecules can be 
deaved from the identifier polynucleotide to which they are bound following their 
synthesis. When targeted to a potential binding partner, the present invention also 
pertains to Afunctional complexes further comprising a binding partner having an 
affinity for the molecule of the Afunctional complex. Such binding partners can be 
e.g. any molecule including molecules selected from the group consisting of ONA. 
RNA, antibody, peptide, or protein, or derivatives thereof. 

The below sections describe in further detail selected embodiments and different 
modes for carrying out the present invention. Focus is on the formation of hybndisa- 
tion complexes formed between a plurality of building blocks (one or more chem,ca. 
entities linked to an oligonucleotide), also termed CCPN's. and one or more con- 
nector polynucleotides, also termed CPU's (at least some of which are capable of 
hybridising to two or more building blocks, thereby bringing building block chemica 
entities Into reactive proximity). Once the hybridisation complex has been allowed to 
form the building blocks (CCPN's) are ligated. enzymatically. chemically or other- 
wise, separated from optionally ligated connector building blocks, and the chemical 
entities linked to the oligonucleotide of individual building clicks are reacted. The 



1 



31 



10 



15 



20 



25 



30 



35 



separation can be a disruption of the hydrogen bonds of the hybr.disat.on compiex. 
or the separation can be a physica. separation into different reaction 
Physicai separation can expioit the linkage of an affinity pair member to the .dentifier . 
polynucleotide formed when llgating the building block oligonucleotides. 

The methods of the present invention allows molecules to be fomned through the - 
reaction of a plurality of reactants or chemical entities, such as e.g. reactions ,n- 
voMng the formation of bonds between chemical entities i.e. chemical mo,et,s by 
the reaction of chemical entity reactive groups. The present invention descnbes the . 
uTe of connector oligonucleotides (CPN's)to bring chemical entitles .inked to .dent. 
Z oligonucleotides of buildlnb blocks (CCPN's) in reactive proximity, whereby such 
bond formats are made possibie. leading to the synthesis of molecules such as 
e.g. small molecules and polymers. 

,„ ,He praeea, ,rivan«an. indMdua, 

carried by diBenucleotidee (CORN'S) capable of annea.,ng » .aid CPN a. The coo, 
Z«en end reaclon of chemice, art* raac41ve pn^epa carried by such cerapie- 

peryaacreCidee. « ,ead .a OnaaUen a, ^ v,a an nm 

complexation to CPN's. 

Each CPN may bring two or more CCPN's in probity, whereby ""^"^ 
functional groups on these. CCPN's are made more .ikely to occur once the CCPn 
have been ligated and separated from the CPN s. 

Some CCPNs only anneal to one CPN. other CCPN's may anneal to two or more 
CPn" in one embodiment of the present invention, a CCPN anneals tc ,a CPN. 
CRN s. in one en * n pn This second CCPN may then 

which CPN allows tlfe annealing of one further CCPN. Th.s seco * 

..„„ nf _ secon d CPN. which may allow annealing of further CCPN s 
allow the annealing of a second cfn. wn > sequentially 
and so forth. Hybridization of multiple CCPN s and CPN s q 
or simultaneously in either one or multiple tubes. As such all CCPN s and CPN s 
ir^ adTd at once. Alternatively, they may be added sequentially. / e. e.g. first a 
Z Tc^s then a set of CCPN's foilowed by a new set of CPNs or v,sa versa. In 
set of CPN s, tnen a rcPN/CPN-complex self-assembly is 

this sequential setting a handl.ng control of CCPN/CPN c p 
achieved. Again, chemical entities are reacted only after the CCPN s have been 
ligated and separated from optionally ligated CPN s. 
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In another embodiment, a set of CCPN's forms complexes A'-A" with a set of CPN's 
in one separate compartment e.g. a tube. In other compartments, other sets of 
CCPN's forms complexes B 1 -B" with a set of CPN's etc. These separately formed 

5 complexes may be combined and form further new complexes, either directly or 
through further addition of CCPN's or CPN's. This Illustrates still another way of a 
handling control of CCPN/CPN-complex self-assembly. The complexes may also be 
brought into reactive proximity with Afunctional complexes made in accordance with 
the present invention, or the identifier polynucleotide of a Afunctional complex can 

1 o be used for the generation of further hybridisation complexes. 

The present invention may be used in the formation of a library of compounds. Each 
member of the library is assembled by the use of a number of CCPN's, which num- 
ber may be the same or different for different molecules. This will *l!ow the formation 
of a mixed library of molecules assembled from 2 to n chemical moieties/fragments/ 
chemical entities or parts thereof. If such a library, e.g. contains molecules assem- 
bled from 1-7 chemical entities/chemical moieties and 100 different chemical en- 
tity/moiety types exists, the library would theoretically be a mixture of more than 
100 7 molecules. 
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In one setting, a CCPN may specify for the annealing of a specific type of CPN. a 
CPN which will specify the annealing of a further specific second CCPN. which 
chemical entity reactive groups are capable of reacting with the chemical entity re- 
active groups of CCPN one. In this setting each CCPN will therefore specify. wh,ch 
25 CCPN it interacts with via the CPN sequence, i.e. which reaction partners) they 
accept/prefer. 

Some CCPN's carrying scaffolds may contain a certain set of fundlionaT groups. 
Other CCPN's carry scaffolds with another set of functional groups and still, each 

30 scaffold carrying CCPN may be combined with other CCPN's. which chemical entity 
reactive groups can react with exactly that scaffold in the presence of a number of 
other types of CCPN's. Including e.g. CCPN's which could have reacted but were 
not allowed to react. Further details are described below. This control of cor- 
rect/accepted combinations of chemical entity reactive groups will allow the forma- 

35 tion of a mixed library of highly branched, semi-branched and linear molecules. 
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The CCPN cross talk may also be used to control the properties of library members. 
E.g. CCPN's carrying large chemical entitles may only call for ™ P "\^* 
small chemical entities or CCPN's carrying hydrophilic entities may call for CCPN s 
canylng hydrophilic chemical entities or lipophilic chemical entities. depending on 
design. 

As the chemistries appHcable, will be .ncreased by the fact, that CCPN's themselves 
ensure correct/accepted chemical entity reaction partners, a much higher number of 

wiH become easiiy avai.abie and may co-exist. E.g.. it may be that denva 
zation of one scaffoid can oniy be performed through the use of one specific set of 
^formation. W hereas another scaffold may need another set of transformafons. 
frictions and different CCPN's wiii therefore be needed for denvatizat™ 
of each of these scaffoids. This is made possible by the present invent™. 

As the tota. number of theoretically synthesizable molecules may exceed the num- 
. Cer of actually synthesized moiecuies, which can be present in a given tube, shuf- 
ffing bLmes important to ensure a maximum of tested CCPN comb,nat,ons. ,f e g^ 
10" is^ered as a potential maximum number of different molecules present n 
a 9 iven3ion tube, then by using 1 .000 different CCPN's and al.ow.ng formation 
of ZcTet assembled from the chemical entities of 6 CCPN*. « 
e!Teded. Se.ection ensures that appropriate CPN", wiii survive and shuffling w,i. 
ensure that the number of combinations tested will be maximized. . 

- ln one embodiment of the present invention, a CPN-secuence is M^»*> 
anneal to one specific CCPN-sequence. This gives a one-to-oner elat, on** be- 
ZZ the chemicai entity descriptor (e.g. a polynucleotide based codon _ and en- 
chemic^ entity However, the same effect, a specific chemical enfty ,s en- 
22 :r^N3 (connate ^ ^^Z^ to 
^ZSZZZ? chemical entities 
:T:^'^Cr»s (connector oligonucleotides) or CCPNs (building biocK 
oligonucleotides) of a set. 



» *u<> icw im^* n^h^ise on 03/31/2ou» 
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This kind of "codon-randomlzation" is sometimes advantageous, for example when 
CPN-sequences and CCPN-sequences are designed so as to allow an ex P ans,on of 
the library size at a later stage. If the coding region of e.g. a CPN Is 3 nucleotides 
(providing 64 different codons). but only 16 different chemical entities have been 
prepared, then the CCPNs (building block oligonucleotides) may be grouped into 16 
groups, for example where the first of the three nucleotide positions is randomized 
(I e 4 different CCPN-sequences carry the same functinal entity). A pseudo-one-to- 
one relationship is thus preserved, since the identity of the encoded chemical entrty 
can be unambigously identified by identification of the CPN (or CCPN) involved. 

Sometimes scrambling, i.e. one CPN or CCPN sequence specifying more than one 
chemical entity. Is advantagous. Likewise, under certain conditions rt ,s ^a^ous 
to have one CPN or CCPN specify more than one chemical entrty. Th,s will, how- 
ever not iead to a one-to-one or a pseudo-one-to-one relationship. But may be ad- 
van agous. for example in cases where the recovered (Isolated) enfity from a ^ 
tion can be identified through characterization of for example rts mass (rather than 
its attached polynucleotide complex), as this will sample a larger chem.stry space. 



The present invention may use short oligonucleotides, which are easliy available in 
high purity. 

,„ the assembly of a hybridisation complex, individual CCPN's are broughtjnte , re- 
actlve proximity by one or more CPN's. The functionafgroup compos.fon of each 
chem.ce. entity on the CCPN, determines the shape of the final 
branched molecules may as such be assembled by transfer (or cross hnkage « 
.owed by (linker) cleavage) of chemical entrties from muKiple g 
chemical entities (/.a. comprising one function enfity ^^SISSI 
substituent like) to muitl-functiona.ized chemical entities (,.e. comprising mulfple 
chemical entity reactive groups) of CCPN's (e.g. scaffolds/anchor hke). 

Linear mo.ecu.es on the other hand, demands that the ^"T^^ 
chor/scaffold like CCPN contains less activated functionallzatlon (,.e. fewer chem.ca. 
en~ve groups), and *r,hermore that the chemical entity reactive groups of 
substituent like CCPN's reacts with each other. 
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However, in the formation of a library which both contains a mixture of highly 
branched, less branched and linear molecules, it is important to control, that the 
number and type of functional groups capable of reacting with each other match. 
The use of a plurality of CPU's solves this Issue, by allowing only specific combina- 
tions of CCPN's In the encoding of each molecule. Each CPN thereby ensures a 
specific match between the number and type of needed reacbons. 



r 



Descriptors of 
CCPN 1 



] 



Descriptors of 
CCPN 2 



Complementary 
hybridizing region 1 



Complementary 
hybridizing region 2 



till |BBNNVX«! : ^ :i 

CPN 

Frameshffl control (may be present or absent) 
✓V^* Descriptor for R-flroup on CCPN 1 

, „, „ Optional descriptor for type and/or number (a.o.) of function* entitles on CCPN 1 

i 1 Frameshin control (may be present or absent) . 

WIU'W Descriptor for R-group on CCPN 2 

optional descriptor tor typo and/or number (a.o.) of functional entitles on CCPN 2 

Spacer (may be present or absent) 
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The exact position of domain types may be varied as appropriate. 

,„ the formation of a hybfidfsation complex, a piuraiity of CPN* ^ use* in the gen 
eration of a library of moiecuies. each molecuie wii. be assembied throudh the use 
era * „ nna nf CPN>S A , ibra iy of moiecuies may be prepared as indi- 

of individual combinations of CPN s. A Horary oi _ 

viduaiiy separated compounds or as a mixture of compounds. Ea * - «JJ W "« 
contain variable poiynucleotiae regions in the domains for the ^ 
groups, and each of these variabie poiynudeotlde regions may ^ ^ 
different combinations of CCPN annealing capabi.ities. Simiiany CCP s ^may. 
their hybridizing domains, specify/signa. the need for specific reaction partners. 
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Similarly, may CCPN's. in their hybridizing domains specify/signal the need for spe- 
cific reaction partners. 



| Functional Entity | ) Functional Entity | 



CCPN containing one hy- CCPN containing two 
bridlzing region hybridizing regions 

* 

_ Descriptor for substituent or scaffold type (a.o.) -CCPN compo- 
, , , „ , Optional coll or answer region - slgnalering <" which context this CCPN is allowed 
NNXNV Optional ca» or answer region - slgnalering In which context this CCPN * allowed 
■3D Linker • 

The invention is illustrated by the foliowing example: An anchor/scaffold CCPN c^- 
nes e.g. two functiona. groups X and Y in the chemica. entity, it therefore signals the 
ca.. for X and Y partners. The first substituent iike CCPN carries on.y a funct.onal 
group X and answers by signa.ing this, as it furthermore calls for a substituent like 
IcPN carrying chemica. entity reactive group Y. These "caiis/answers are me^ 
ated via the CPN. without which these two CCPN's wouid not be brought ,n proxim- 
ity and allowed to react. 

The second substituent HKe CCPN answers the cai, for a chemical ^ <*^° 
group Y. but since this CCPN also carries a chemica. enttty reacbv* grou ZJt can* 
I that. The third substituent HKe CCPN answers the cai. for a chem,ca. ent,^ reac- 
tive group Z. but does not cai. for further CCPN's. A terminator CPN may options^ 
annea. to the fourth commentary connector. As can be seen th~^ 
may optionaiiy aiso contains information about, what exactiy th.s CCPN further ca Is 
^ .n other words, the cai. si 9 na, may be answered by the availability of chemica, 
entity reactive groups as well as the one which are further called for. 

Once a desirable hybridisation compiex has been formed, the CCPN's ^ ; «^ed 
and separated from optionally ligated CPN'.. and the chemical entit.es are reacted. 
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The CPN's may be amplified at some step in the process or optionally be Hgated to 
yield a one length polynucleotide, which may also be amplified and optionally further 
manipulated. 

The following section describes how hybridization regions may be designed for 
CCPN-s and CPN's. Each region may specify, the-needed types/numbers of reac- 
tion partners. 

The following simple example illustrates one design. Two different scaffold like 
CCPN's A and B demands different types of chemical entity reaction group chemis- 

tries. 



A. 



Derivatized by alkylalion or acylation 



LNHzJ 




Cl ) Derivatized by Suzuki or Tike reaction 



Derivatized by SuzuW or like reaction 



HO; 

— Derivatized by HWE reaction 




They are then to 
e.g. C1-C7. 



be combined with a set of substituent like CCPN's as illustrated 



C. 




C1 



C2 . 



C5 



C6 




MeOO 



RO— P=0 



L 



...etc 



Suzuki like CCPN's 



C3 



C4 



HWE/Wlttig type CCPN's 
C7 



Acyiating CCPN's 



...etc. 



Mf N-> 



etc 

Alkylating CCPN's 



...etc. 
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In the very simple setting, the scaffold like CCPN's calls for all the substituents 
needed, where such substituents are hybridized to e.g. the same CPN. U. only two 
CPN's are used. The four synthesized molecules below illustrate some of the prod- 
ucts found in the library. 




A | CI |C3 \ C7 






CPN typela anneals the scaffold type A and calls for (can only combine wrth) 
CCPN's carrying chemical entity reactive groups capable of undergoing acylation 
end/or alkylation and furthermore a CCPN carrying chemical entity reactive groups 
capable of undergoing a Suzuki reaction. This ensures e.g. that CCPN's carry,ng 
chemical entity reactive groups capable of undergoing, e.g. HWE reaction will not be 
combined with scaffold like CCPN type A. 

CPN type 2a carries three CCPN's with chemical entity reactive groups capable of 
undergoing acylation. alkylation and Suzuki type reactions. 

CPN type 2b carries only two CCPN's with chemical entity reactive groups capable 
of undergoing acylation and Suzuki type reactions. 

CPN type 2a thereby allows further branching, whereas CPN type 2b does not. 

CPN type 1b anneals the scaffold type B and calls for (can only combine with) 
CCPN's carrying chemical entity reactive groups capable of undergoing HWE^tt-g 
reaction and furthermore a CCPN carrying chemical entity reactive groups capable 
of undergoing a Suzuki Reaction. This ensures e.g. that CCPN's carrying chem.cal 
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entity reactive groups capable of undergoing e.g. acylation reaction will not be com- 
bined with scaffold like CCPN type B. 

If all four bases are used in the variable regions of CCPN's a total and e.g. 256 dif- 
ferent scaffolds type A. 256 different scaffolds type B, 256 different acylating 
CCPN's, 256 different alkylating CCPN's, 256 Suzuki type CCPN's and 256 different 
HWE/Wittig type CCPN's could be used. The following sequences for polynucleot.de 
sequences could be one design to illustrate the principle (wherein N denotes a ran- 
dom nudeobase, preferably selected from G, A. C. T, U): 

Scaffold like CCPN's type A s: 3'-GCGCNNNNGGCG-5* 

One specific scaffold e.g. the one illustrated above could e.g. have the specific se- 
quence: 3'-GCGCATTAGGCG-5'. 

Another scaffold type A. demanding the same chemistries but having another 
skeleton could have the specific sequence: 3'-GCGCTTAAGGCG-5' etc. 

Scaffold like CCPN's type B's: 3-AATTNNNNTAAT-5' 

One specific scaffold e.g. the one illustrated above could e.g. have the specific se- 
quence: 3"-AATTGCCGTAAT-5' . 

Another scaffold type A. demanding the same chemistries but having another 
skeleton could have the specific sequende: 3'-AATTCGGGTAAT-5' etc. 

Suzuki type CCPN's: 3'-TTTTTGAGANNNNAAGGTTTTT-5' 

One specific Suzuki type CCPN e.g. C1 illustrated above could e.g. have the spe- 
cific sequence: 3*-TTTTTGAGATTCCAAGGTTTTT-5'. Another Suzuki type CCPN 
could e.g. have the sequence 3 -TT1TTGAGACTTCAAGGTTTTT-5'. 

Acylation type CCPN's: 3'-GTTGNNNNTTGG-5' 
Alkylation type CCPN's: 3'-AACCNNNNACCA-5' 
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HWE/Wittig type CCPN's: 3'-TTCCNNNNCTCT-5' 

CPN type 1a sequences: 3'-NNNNTCTCAAAAACGCCNNNNGCGC-5' 
One specific type of these wou.d be 3'-GGAATCTCAAAAACGCCTAATGCGC-5 
this CPN would allow the hybridization of CCPN type A and CCPN type CI. 
Another specific sequence would allow the hybridization of e.g. C2 Instead of d but 
not C3-C7 etc. 

,„ some settings single stranded regions may be applied to increase flexibility of the 
complex. This may be implemented by increasing e.g. the number of A nucleobases 
from 5 nucleobases to 7 or 10 or what is found appropnate. 



CPN 



type 2a sequences: 3'-TGGTNNNNGGTTCCAANNNNCAACAAAAACCTT-5' 
CPN type 2b sequences: 3 '-CCAANNNNCAACAAAAACCTT-5' 

Sequences for CPN type *b. 2c and 2d are designed similarly to allow hybridization 
of CCPN's carrying chemical entity reactive groups capable of undergoing HWE 
reactions rather than acyiating and/or alkylating reasons. 

,f the number of potential combination Is to be maximally increased a high number of 
CPN's may be used and each CCPN may then make use of "cross talk". 

,n such a setting, the reactions used maybe 1. acylations (Ac). 

Cross coupling/Suzuki and like reactions (C) and 4. HWE/Wittig type reacbons (W). 

Following "cross talk" between CPN's and CCPN's, the CCPN's are ligated and * 

Following describ ed herein elsewhere. Following 

separated from optionally ligated CPN s as oescnuc 

separabon of a) the identifier polynucleotide generated by ligation of the olgonu- 
Tot de parts of the CCPN's. and b) optionally ligated CPN's, the chem,ca, entity 
TZ CC^s are reacted <l.e. at a point in time where CPN's arjd CCPN's of a hy- 
bridlsation complex no longer hybridise). 
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Each chemical entity reaction demands a donor and an acceptor. Donor denotes a 
chemica. entity reactive group, which upon reaction leads to transfer of the chemical 
entity or a part thereof of that CCPN. Transfer may be directly in one step or se- 
quentially through cross linkage followed by cleavage. An acceptor denotes a 
chemical entity reactive group, which upon reaction accepts the transfer of a chemi- 
cat entity or part thereof from another CCPN. 

■ 

When designing CCPN hybridization regions, one may bias the library towards spe- 
cific properties, e.g. if selection is used to identify drug candidates in the library. ,t « 
in most cases not appropriate to have aromatic amines presented due to > the, po- 
tential toxic properties, whereas aliphatic amines are in gene*. 
carrying aromatic amines may therefore specifically signal the need to be partnered, 
with a CCPN carrying a chemical errtity reactive group capable of undergoing acyla- 
tion reactions and optionally a,.ow a CCPN carrying a chemical entity reactive group 
capable of undergoing alkylating reactions, whereas aliphatic amines may be part- 
nered with both CCPN's carrying chemical entity reactive groups capable of under- 
going acylation and alkylation reactions. Aromatic hydroxy, groups, on the other 
hand should not be acylated due to the generation of another acy.at.ng specie. 
2 w, general* not be acceptable as drug candidate Aromatic hydr^ gmups 
should therefore on* be alky.ated. Such demands may be entered ,nto hybndizafon 
region for a specific CCPN. 

,f a., four reaction types were to be used in onelibrary generation, then the hybridi- 
L In region of each CCPN cou.d specify, which one of the reaction types, men. 
Toned ablve. are needed (denoted by ~). allow*, (denoted by " + "> and forb.dden 
(denoted by "-"). 

Plus r+ ") sequences may be composed of non-specific hybridizing nucleobases 
s^ as e g inoslne. Minus ("-") sequences may be composed of a nucleobase se, 
quence with one specific sequence and the need of a specific partner wi.. be spec- 
Had by another specific sequence. 

E.g. nucleobase sequence I (inosine) = ^nucleobase sequence T (thymine) = 
and nucleobase sequence G (guanine) 
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tt + w : Allowed reac- 
tive group on 
CCPN's further 
downstream 

1 1 


Disallowed re- 
active group on 
CCPN's further 
downstream 

T 


Needed reactive 
group on CCPN's 
further downstream 

~G 


CCPN sequence 
CPN sequence ac- 
cepted 


AorC 


"A 











As the need, acceptance or disaHowance of e.g. four different reaction partner « to 
be signa.ed. the overall descriptor sequence for type and number of chem.ca em> 
5 ties on a CCPN corresponds to four polynucleotide sub-regions, In the following 

.Lustrations, the regions 1. 2. 3. 4 correspond to the need or acceptance of the part- 
ners Ac (1V Al (2); C (3) and W (4). One further nucleobase in that polynucleotide 

oPt-Hy indicate whether the chemical entity reacflve group Js^f 
Conor or acceptor type. In the foilowing nucleobase T (thymine) ,nd,ca tes a donor 
10 nudeobase G (guanine) indicates an acceptor and nucleobase « (,nos,ne) is used ,f 
donor/acceptor type is not specified. 

,n the design exampte above, the four regions 1 (Acylation). 2 (AiKy.at.on) 3 (Cross 
CoupHng/Suzuki) and 4 (Witttg/HW^ couid be of a tota. of 8 nudeobases for the ca« 
1 5 region and 8 nudeobases for the answer region. 

^. l. .'„t>^r rPKTs could be the following exam- 
One simpler example, using a h.gher number of CPN couio 

p,e. in this example, the cal, signal spedf.es only the need/allowed CCPN s and 
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answer similarly. 



The CCPN's in a peptide like library composed of complementary connectors 1-7 
could have the following identifier polynucleotide sequences. 
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NH 2 N H 2 NH 2 H 



cAs Cf^S ( As c As O^NH *i 

1 ' " ^-Ti-T TR TT 



Substituent GT TG TTTT GOgG GTGT TG ^ 

descriptor (1) (2) P) W * ' 

BB1 BB2 

3'-answer I caH-5' 3'-ans wer | ca lt-5' 



6?-caW answer*-3' 
CPN 



The sequence of Ihe bui1ding1>tock oligonucleotides could then be: 

CCPN1: 3•-GT-GGTIT^T^■'5 , 

CCPN2: 3'-TG-GGTITm-5' 
CCPN3:3 , -GTITnT^-TTTT-GGTmT»-5• 

CCPN4: 3 , -GTrTTITI- ; GGGG*GGTITITI-5' 

CCPN5: S'-GTITnTI-GTCT-GGTrnTI-S' 

CCPN6: 3 , -GTlTTm-TG-5 > 

CCPN7: 3'-GTltTITl-TT-S' 

CCPN1 and CCPN2 carries only a call region and calls for acylating acceptors. 
CCPN3-CCPN5 carries both an answer and a call region. The answer region spee- 
ds that It needs an acylating donor but also allows alkylating agents. The call re- 
gion specifies the call for an acylating acceptor. 
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CCPNB and CCPN7 carries only an answer region. The answer region specifies that 
it needs an acylating donor but also allows alkylating donors. 

To generate this library, the following CPN may then fulfill the need: 
CPN1 : a'-NN-CACAACAC-CACACACC-NN-ff 
Where N denotes a variable nucleobase. 

In this library all CCPN's carrying function entity groups of amino type have been 
speded as allowance for alkylation. but with the need for acylation. 

,n order to control the degree of supramolecular complex formation, terminator se- 
quences may be added at some point in time. The concentration of which, will de- 
15 termine the mean distribution of how many CCPN's and CPN each complex ,s made 
of. 

Such terminator sequences could in the example above be: 

20 Terminator! : 3'-CACACACC-'NN-5' 
Terminated: *3'-GTITTITI-NN-5' 

The above methods involve the formation of a hybridisation complex comprising 
hybridised CPN's and CCPN's. Following the formation of the hybridisafion complex. 
25 the oligonucleotides of the CCPN's are llgated, ertZymaTicaily, chemically, or 

otherwise, and separated from optionally ligated CPN's. The^foremeritioned steps 
occur before chemical entities carreid by CCPN's are reacted. Reaction of the 
chemical entities reault in the formation Of a Afunctional complex. 

30 Rift motiona l Complex w . . an 

The Afunctional complexes of the present invention compnses a molecule and an 
identifier polynucleotide. The identifier polynucleotide comprises idenffymg mo.et.es 
that identifies the molecule. In some embodiments, the identifier po^udeoX^ 
identifies the molecule uniquely, i.e. in a library of complexes a part.cu.ar .denffier 
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polynucleotide is capable of distinguishing the molecu.e it is attached to from the 
rest of the molecules. 

The module and the identifier polynucleotide may be attached direct* to each 
other or through a bridging moiety. In one aspect of the Invention, the bndging moi- 
ety is a selectively deavable linkage (non-limiting examp.es disclosed .n deta.1 
herein below). 

The identifying moiet.es of each complex suitabty comprise ^^^^ 
units which may be recognized by a detecting entity. A vanety of different kinds of^ 
re tgn tion exist In nature. Examples include antibodies which recognize an epitope. 
^Tn which recognize another protein, nucleic acids including mRNA wh^e- 
ognlze a protein, small mo.ecu.es (.ike biotin) which recognize a pro e,n 0*e ^d,ne 
or streptavldine) and oligonucleotides Which recognizes complementing oligonu- 
cleotides. U is preferred that the identifier polypeptide is a sequence of nucleo- 



tides. 



The method me, In eertsin embodiment be performed w«hou. emp«oe«on aBe, 
Tor pLdonin,, =«ep. Howler, »hen ,erper Hb-snes ere used and ,he 
„ ITuTof J-nrfed idenMer polynud.eo.ides is redely * » >» genenM pre- 
° 3 Lte en mm* po*nuo<eo«d. »hioh W 

■SI comprfsm, e se,uenee d, nuoteotides mey be emp««ed us,n g sundend « 

piques, like PCR. 

synthesis thereof , generating u Q8 /31700 the content of 

to a translation system. Such system is descnbed in WO 9 - 8 ^ 7 °°J a 
which is incorporated herein by reference. An alternative method for amplifying 
30 protein is to use phage-displayed proteins. 

The identitier polynucleotide may comprise two or more 

from different buHding Weeks. The sequences of the * ^ 

coded to identify the chemica, entities used in the formation -J^^J^ 
35 tain embodiments, when the identifier po.ynuc.eof.de compnses more than 
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gonucleotide, each member of a pool of building blocks can be identified uniquely 
and the order of oligonucleotides is informative of the synthesis step each member 
has been incorporated in. 

The number of individual nucleotides making up each oligonucleotide can be any- 
thing suitable. In some embodiments of the invention, it Is preferred that each oligo- 
nucleotide independent comprises four or more nucleotides, more preferred from 4 
to 30 nucleotides. 

The identifier polynucleotide will in general have at least two oligonucleotides ar- 
ranged next to each other. Any two neighbouring oligonucleotides may be separated 
by a framing sequence. Depending on the molecule formed, the identifier polynu- 
cleotide may comprise further oligonucleotides, such as 3. 4. 5. or more oligonu- 
cleotides. Each of the further oligonucleotides may be separated by a su.table 
framing sequence. In some embodiments, all or at least a majority of the oligonu- 
cTeotides of the Identitier polynucleotide are separated from a neighbouring o ^nu- 
cleotide by a framing sequence. The framing sequence may have any surtable num- 
ber of nucleotides, e.g. 1 to 20. Alternatively, oligonucleotides on the Identifier poly- 
nucleotide may be designed with overlapping sequences. 

The framing sequence, if present, may serve various purposes. In one setup , ol ; the 
Tventlon. a given framing sequence identities the position of an ol.gonudeotide in 
an identifier polynucleotide. Usually, the framing sequence either upstream or 
downlam of an oligonucleotide comprises Information which ^ —ion 
of the position of the oligonucleotide in the identifier potynucleot.de. In 
lup. the frames have alternating sequences, allowing for hybrldisafon of bu„d,ng 
blocks from two pools In the formation of the library . 

The framing sequence may also or in Edition provide for a region 
The high affinity region may ensure that the hybridisation of *~ 
tides and building block oligonucleotides occurs in frame. Moreover, the framing 
sequence may adjust the annealing temperature to a desired level. 

A framing sequence with high affinity can be provided by ^t^Zn, 
more nucleobases forming three hydrogen bonds to a cognate nucleobase. Exam 
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pies of nucleobases having this property are guanine and cytosine. Alternatively, or 
in addition, the framing sequence may be subjected to backbone modification. Sev- 
eral back bone modifications provides for higher affinity, such as 2'-0-methyl sub- 
stitution of the ribose moiety, peptide nucleic acids (PNA), and 2'-4' O-methylene 
cyclisation of the ribose moiety, also referred to as LNA (Locked Nucleic Acid). 

The Identifier polynucleotide may also comprise flanking regions. The flanking re- 
gions can encompass a signal group, such as a fluorophor or a radioactive group to 
a„ow for detection of the presence or absence of a compiex. or the ftenkmc , reg,on 
may comprise a label that may be detected, such as^iotin. When the identifier poly- 
nucleotide comprises attotin moiety, the identifier polynucleotide may eas.hr be 
recovered following the separation step- 

The flanking regions can also serve as priming sites for amplification reactions such 
as PGR The identifier polynucleotide may in certain embodiments compose an af- 
finity region having the property of being able to hybridise to a buiiding block. 

The molecule part of the complex is generaliy of a structure expected of having an 
IflecTon the target When the target is of pharmaceutica, importance, the molecule 
TgTnera * a dmg candidate. The complex can e.g. be formed by tagging a „brary 
^Zntpossibie drug candidates with a tag. e.g. a nucleic acid tag unk,ue,y 
Identifying each possible drug candidate. 

,n another embodiment of the invention, the molecu.e is formed 

chemical entities which have reacted with each other anchor a soaffOW motecrfe. 

Optionally, this reaction product may be post-modified to ot>ta,n the 

display Jon the compiex. The post-modification may involve the deavage^ ne or 

m ore chemical bonds attaching the moiecule to the identifier in order to more effi- 

» 

ciently display the molecule. 

The formafion of an molecuie can involve a scaffold. ,e. a chemical * 
or more reactive groups capable of forming a connection to ano ^^af 
positioned on a chemica. entity, thereby generating an addition to the ^al 
scaffold A second chemica. entity may react with a reactive group also appeanng 
172 original scaffoid or a reactive group Incorporated by the first chemica, enhty. 
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Further chemical entities may be involved In the formation of the final reaction 
product. The formation of a connection between the chemical entity and the nascent 
molecule may be mediated by a bridging molecule. As an example, If the nascent 
molecule and the chemical entity both comprise an amine group a connection 
between these can be mediated by a dicarboxylic acid. A molecule is in general 
produced in vitro and may be a naturally occurring or an artificial substance. A 
molecule is not produced using the naturally translation system In an in vitro 



process. 



The chemical entities that are precursor* for structural additions or eliminations of 
the molecule are attached to a building block prior t6 the participation in the 
formation of the reaction product feeding the final molecule. Besides the chem.ca. 
entity, the building block comprises an identifier oligonucleotide capable of 
identifying the chemical entity. In some embodiments the building block, also 
comprise an affinity region prov.ding for affinity towards the nascent complex. 

The chemical entities are preferably reacted without enzymatic Interaction in some 
aspects of the Invention. Notably, the reaction of the chemical entitles is preferably 
not mediated by rlbosomas or enzymes having similar activity. 

The chemical entity of the buHding block can In some embodiments be - 
precursors for the structural entity eventually incorporated into the mcWe ^ 
cases a chemical entity provides for the elimination of one or more cnemical uetts 
from a nascent (i.e. intermediate) molecule - prior to the formation Of a final mole- 
cule. 

When it is stated herein that a chemical entity is -transferred" to a molecule p^cur- 
sor it shall be understood that not necessarily at. the atoms of the orig.na. chemical 
en t^ st" be found in the molecule or molecule precursor. Also, as a consequence 
71 Lotions involved In the formation of a molecule, the 
entity can be changed when it forms part of a molecule or macule T^or. Es 
peclally. a cleavage resulting in the release of a chemical entity may gene at a re 
active group which in a subsequent step can participate in the tbrnnatior .of a bond 
betiveen the molecule or molecule precursor and another chemical entity. A chem. 
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ca. entity of a molecule precursor oan thus in some embodiments serve as a protec- 
tion group. 

TO, Chemical entlt, of a building block comprises at leas, one reactive group capa- 
2 /in a re^tion „hich resolls m a connection bebreen tha chemical 
a^.; biocK and anodter chemic* entb, ., a sc.**. associated ™,h 

complex 0... complex no. contain** tha -Mr torn, o, a molecule,. 

The numeer or re.<*e groups which appear on a chemtea. en,«y te 

ten A builoTng PlocK feeing only one readbve group can be used a.g. a, Ihe end 

of potvmer, or scanolds.vmerer* building I**. hav*g Nvo *m*» 
^pTare £hl tor ft. formats o, bod, par, o. a polymer or soaffolds ca- .. 
°,b,e or being further reacted with the seme or a dirreren. bu„d,ng block. 

one «. or more reacbve groups Intended tor bond formation are typlcall, present 
1 a stem*.. Non-llmblng .samples o, scaflolds are e.g. opiates, steroids. b» 
diazepines. hydantolnes. and pepSdylphosphonates. 

The react*, greup - a chemical em*, ma, be ^ 
' „ te a reacts group of ma nascent — — - 

« -» "» — " *.«"*■ 3 "T^tTZSTli no, .1, ft. atems 
^.x ftrougb a bddglng ^ formed. Rathe, me 
of a reactive group are aacessanl, maintained .n , connection, 
reactive greupe are a, be regarded as precursors for me struck*. of,he 

• m. subs.gu.nt ravage step ,o retease bra chemical 

can be performed ,n en, appropriate wa, In ,„ . 

Involves usage o, a ^^^mTi-» - - - 

transfer of the chemical entity to the nascem mu.« 

transfer o bJocR |n some lt may be 

cent molecule to the cnemicai em vy ^ MQfllience of | in ker cteav- 

advantageous to introduce new chemical groups as a consequent * 

age . The new chemical groups may he used fo, ^^es I istsTrahie that 
cycle, either directly or after having been activated. In other cases it 
no trace of the linker remains after the cleavage. 
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In another aspect, the connection and the cleavage is conducted as a simultaneous 
reaction, i.e. either the chemical entity of the building block or the nascent molecule 
!s a leaving group of the reaction. In some aspects of the invention, It is appropriate 
to design the system such that the connection and the cleavage occur simultane- 
ously because this will reduce the number of steps and the complexity. The simulta- 
neous connection and cleavage can also be designed such that either no trace of 
the linker remains or such that a new chemical group for further reaction is intro- 
duced, as described above. 

The attachment of the chemical entity to the building block, optionally via a suitable 
spacer can be at any entity available for attachment, e.g. the chemical entity can be 
attached to a nucleobase or the backbone. In general, it is preferred to attach the 
chemical entity at the phosphor of the internucleoside linkage or at the nucleobase 
When the nucleobase is used for attachment of the chemical entity, the attachment 
point is usually at the 7 position of the purines or 7-deaza-purins or at the 5 position 
of pyridines. The nucleotide may be distanced from the reactive group of the 
chemical entity by a spacer moiety. The spacer may be designed such that the 
conformational spaced sampled by the reactive group is optimized for a reacbon 
20 with the reactive group Of the nascent molecule. 

The molecules of the invention may have any chemical structure, In a preferred 
aspect, the molecule can be any compound that may be synthesized in a 
component-by-component fashion. In some embodiments, the molecule is a linear 
or branched polymer or Oligomer comprising a plurality of linked subunrts. In another 
aspect the molecule is a scaffolded molecule. The term 'molecule' also comprises 
naturally occurring molecules like a-polypeptides etc. however produced in v,tro 
usually in the absence of enzymes, like ribosomes. In certain aspects, the molecule 
of the library is a non-a-polypeptide. 

The molecule may have any molecular weight However, in order to be orally 
available, it is in this case preferred that the molecule has a molecular weight less 
than 2000 Daltons. preferably less than 1000 Dalton. and more preferred less than 
500 Daltons. 
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The size of the library may vary considerably pending on the expected result of the 
inventive method. In some aspects, it may be sufficient that the library comprises 
two three, or four different Afunctional complexes. However, In most events, more 
than two different blfunctional complexes are desired to obtain a higher divers.ty. In 
some aspects, the library comprises 1 ,000 or more different Afunctional complexes, 
more preferred 1 .000.000 or more different Afunctional complexes. The upper l.mrt 
for the size of the library is only restricted by the size of the vessel in wh.ch the II- 
brary Is comprised. It may be calculated that a via. may comprise up to 10 different 
Afunctional complexes. 

■ 

Nucleotides 

The nucleotides used in the present invention may be linked together in a sequence 
of nucleotides, i.e. an oligonucleotide. Each nucleotide monomer is normally com- 
posed of two parts, namely a nudeobase moiety, and a backbone. The back bone 
may in some cases be subdivided into a sugar moiety and an intemucleos.de linker. 

The nudeobase moiety may be selected among naturally occurring nucleobases as 
well as non-naturally occurring nucleobases, Thus, -nudeobase" includes not only 
the known purine and pyridine heterc-oyc.es. but also heterocyclic analogues and 
tautomers thereof. ...ustrative examp.es of nudeobases are adenine guan.ne. thy- 
mine. cy.os.ne. uracil, purine, xanthine, diamlnopurine. •f***"**?^ ' 
deazaxanthine. 7-deazaguan1ne,^.N^thanocytoslh. 

purine. 5-methy.cytosine. 5 -(C^-C 6 )-a.kyny«cytdsine. 5-fluorouraC, 5-bromouracH 
pseudoisocytosine. 2-hydroxy-S^eth y i-4-triazolopyridlne, isocytosine. .soguan,ne. 
inosine and the ^on-naturaUy occurring" nudeobases described in Benner et a. 
U.S. Pat No. 5.432.272. The term -nudeobase" is intended to cover these ^examples 
as well as analogues and tautomers thereof. Especially interesting nucleobases are 
adenine, guanine, thymine, cytosine. 5-methy.cytosine, and uracil, which are con- 
sidered as the naturany occurring nucleobases in relation to therapeutic and d.ag- 
nostic application in humans. 

Examples of suitable specific pairs of nucleobases are shown below: 
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Natural Base Pairs 



NH2 
Backbone 



Adenine 



R=H: Uracil 
R=CH a : Thymine 



Cytoslne 



Backbone 



Guanine 



Synthetic Base Pairs 



Backbone 



Backbone 



l^\l-Backbono 



NTH 2 



Backbone 

H^N^Nv^^Backbonft 

NH3 ^ 
Backbone 





JJH NH3 
ackbone 




Synthetic purine bases p&lrring with natural pyridines 

R-H: Uracil 




R=CH 3 : Thymine 
—Backbone . 



Cytoslne 



7-deaza adenine 



Backbone 



7-deaza guanine 



Suitable examples of backbone units are shown below (B denotes a 
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yf 



DNA 





NH 2 




HNA 





r-MOE 




CcNA 



OH 



r^3-hydroxy)propyl 



3*-Phosph ocami date 





KNA 



Amino-LNA 
R«-H,-CH 3 





V 



if 



PNA 



Ha 

Morpholino 



Boranophosphatcs 



o=*|-o* 

TNA 



10 
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The sugar moiety of the-backbone is suitably a pentose but may be the approbate 
Z o an PNA or a six-member ring. Stable examples of possibU .peruses ,n- 
clude ribose. 2'-deoxy«bose. 2--0-methv,-ribose, ^ 
m ethylene-ribose (LNA). Suitably the nuCeobase is attached to the 1 position of 

pentose entity. 

An intemucieoside linker" connects the 3' end of preceding monomer to a J end of a 
succeeding monomer when the sugar moiety of the backbone ,s a pentose, hke n 

2 -Lxyribose. The Intemucieoside linkage may be ^^ZTLe 
phospodiester linkage or a derivative thereof. Examples of such delves 
pHosphorothioate. methylphosphonate. phosphoramidate. of 
pnosphodlthloate. Furthermore, the intemucieoside linker can be any of a number 
non-phosphorous-containing linkers known In the art. 
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Preferred nucleic acid monomers Include naturally occurring nucleosides forming 
part of the DNA as well as the RNA family connected through phosphodiester l.nk- 
aoes The members of the DNA family include deoxyadenosine. deoxyguanosme. 
deoxythymid.ne. and deoxycytldlne. The members of the RNA family indude adeno- 
sine, guanoslne. uridine, cytidlne. and inosine. Inosine is a non-specific pairing nu- 
cleoside and may be used as universal base because inosine can pair nearly iso- 
energetlcally with A. T. and C. Other compounds having the same abrt.ty of non- 
S pecifica..y base-pairing with natural nucleobases have been formed. Suable com- 
pounds which may be utilized in the present Invention includes among others the 
compounds depicted below 



Z„ M cDTr> fte IFW Image Dat abase on 03/3VzmK> 
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Examples of Universal Bases: 



HN 




0 2 N 





\ 



H 2 N 




Inosine 



5-Nitroindole 3-Nitr6]pyri'ole N 8 -8aza-7deazaadenine 






° \ 



MICS 



SMICS 



PEVt 




NH 



? HN C 




dP 



dK 



Nebularine 



Goov orovided bv USPTO from the IhW Imago Database on 03/31/2005 
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RitUdina block 

The chemical entities that are precursors for structural additions or eliminations of 
the molecule may be attached to a building block prior to the participation in the for- 
mation of the reaction product leading the final molecule. Besides the chermcal en. 
tity. the building block generally comprises an oligonucleotide. 

The chemical entity of the building block comprises at least one reactive group ca- 
pable of participating in a reaction which results In a connection between the chemi- 
cal entity of the building block and another chemical entity or a scaffold assocated 
with the nascent complex. The connection is facilitated by one or more reactive 
groups of the chemical entity. The number of reactive groups which appear on the 
chemical entity is suitably one to ten. A building block featuring only one reactive 
group is used i.a. In the end positions of polymers or scaffolds, whereas bu.ld.ng 
blocks having two reactive groups are suitable for the formation of the body part of a 
polymer or scaffolds capable of being reacted further. One. two or more reactive 
groups intended for the formation of connections, are typically present on scaffo.ds. 

The reactive group of the.bui.ding block may be capable of forming a direct connec, 
tion to a reactive group of the nascent complex or the reactive group Of the bu.ld ng 
btock may be capable of forming a connection to a reactive group of the nascent 
complex through a bridging fill-in group. It is to be understood that not all the atoms 
of a reactive group are necessarily maintained in the connectipn formed. Rather the 
reactive groups are to be regarded as precursors for the structure of the connection. 

The subsequent cleavage step to release the Chemical entity from the building block 
can be performed in any appropriate way. In an aspect of the invention the cleavage 
involves usage of a teagent or ah enzyme. The cleavage results in a transfer of tine 
chemical entity to th? nascent molecule or in a transfer of the nascent molecule to 
the chemical entity of the building block. In some cases It may be advantageous to 
introduce new chemical groups as a consequence of linker cleavage. The new 
chemical groups may be used for further reaction in a subsequent cycle. e,ther di- 
rectly or after having been activated. In other cases it is desirable that no trace of 
the linker remains after the cleavage. 
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,n another aspect, the connection and the cleavage is conducted as a simultaneous 
reaction, i.e. either the chemical entity of the building block or the nascent molecule 
Is a leaving group of the reaction. In genera,, it is preferred to design the system 
such that the connection and the cleavage occur simultaneous* because th,s wrf. 
reduce the number of steps and the complexity. The simultaneous connection and 
cleavage can also be designed such that either no trace of the linKer remains or 
such that a new chemica. group for further reaction Is Introduced, as descnbed 



above. 



The attachment of the chemical entity to the building block, optionally via a sutable 

^r cTbe at any entity avaiiab.e for attachment, e.g. the chemical entity can be 
a nudeobase or the backbone. In general, it is preferred to attach tine 

^ entity at the phosphor of the inte mud . 

When the nudeobase is used for attachment of the chemical entity tn 
point is usually at the 7 position of the purines or 7-deaza-purins or at the 5 position 
of pyridines The nucleotide may be distanced from the reactive group of *e 
chemical entity by a spacer moiety. The spacer may be designed such haUhe ^ 
conformational space sampled by the reactive group ,s optim-zed for a reaction w,th 
the reactive group of the nascent molecule or reactive site. 

Theollgonudeot^^ 

polynuLtide and generally compos the same number of ™«**^J^* a 
golleotide. The oligonucleotide may be adjoined with a fixed sequence, such as 
sequence complementing a framing sequence. 

Various specific building blocks are envisaged. Bui.ding blocks of partner interest 
are shown below. 

£tSS===«^ * cape*. 

,o a recipient nudeophllio group, lypioally an anana group. The bow I 
„„a ***** 0,e bailing r,o* and .ha vertica, Una i»ua.ra«a «pa=-T«6 
membered eubstituted N^ydroxysuoolnMd (NHS) ring aanraa as an acbvaK-r . 
ZL bond » fonaed between .he oxygon aton, oonneored the NHS nng and the 
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chemical entity. The labile bond may be cleaved by a nucleophilic group, e.g. posi- 
tloned on a scaffold 




The 5-membered substituted N-hydroxysuccinimid (NHS) ring serves as an actua- 
tor I e a labile bond is formed between the oxygen atom connected to the NHS nng 
and the chemical entity. The labile bond may be cleaved by a nucleophilic group, 
e g positioned on a scaffold, to transfer the chemical entity to the scaffold, thus 
converting the remainder of the fragment Into a leaving group of the reaction. 
When the chemical entity is connected to the activator through an carbonyl group 
and the recipient group is an amine, the bond formed on the scaffold will an am.de 
bond The above building block is the subject of the banish patent application No. 
PA 2002 01946 and the US provisional patent application No. 60/434.439. the con- 
tent of which are incorporated herein in their entirety by reference. 

Another building block which may form an amide bond is 



II 




CE' 



R may be absent or N0 2 . CF,.*alogen. preferably CI. Br. or I. and Z may be S or O. 
This type of building block is disclosed in Danish patent application No. PA 2002 
0951 and US provisional patent application filed 20 December 2002 with the t,Ue A 
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building block capable of transferring a chemical entity to a recipient reactive group' 
The content of both patent application are incorporated herein in their entirety by 
reference. 

A nucleophilic group can cleave the linkage between Z and the carbonyl group 
thereby transferring the chemical entity -<C-0)-CE' to said nucleophilic group. 



onftt y to a re Hptent reactive group forming a 



toiHdlno bt nr fts transfe rring a chei 
C=C bond 

A building block as s*own below are able to transfer the chemical entity to a recipi- 
ent aldehylde group thereby forming a double bond between the carbon of the aide- 
hyde and the chemical entity 




The above building block is comprised by the Danish patent application Ma OK PA 
2002 01952 and the US provisional patent application filed 20 December 2002 with 
the title "A building block capable of transferring a chemical entity to a recipient re- 
active group forming a C=C double bond". The content of both patent appl.cat.pns 
are incorporated herein in their entirety by reference. 

Ruildina blnnks transfe rring a chemical ent] 

C-C bond , , . „ 

T^Tw building block Is able to transfer the chemical entity to a recipient group 
thereby forming a single bond between the receiving moiety, e.g. a scaffold, and the 
chemical entity. 
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The above building block Is comprised by the Danish patent application No. DK PA 
2002 01947 and the US provisional patent application No 60/434.428. The content 
of both patent applications are1ncorporated herein in their entirety by reference. 

Another building block capable of transferring a chemical entity to a receiving reac- 
tive group forming a single bond is 



O 

ii 

II 

o 



1 » , 

The receiving group may be a nucteophile. such as a group comprising a hetero 
atom, thereby forming a s.ng.e bond between the chemical entity and 
atom, or the receiving group may be an electronegative carbon atom, thereby form- 
ing a C-C bond between the chemical entity and the scaffold. 

The chemical entity attached to any of the above building blocks may be a selected 
from a large arsenal of chemical structures. Examples of chemical entit.es are 
H or entities selected among the group consisting of a C,-C 6 alkyl. Cz-C 0 alkeny. 
Ca-C 6 alkynyl. CrC a.kadienyl. C 3 -C 7 cyc.oa.kyl. Cs-C 7 cyc.oheteroa.kyl. ary. and 
heteroaryl. said group being substituted with 0-3 R\ 0-3 R 5 and 0-3 R or C,-C 3 . * 
kylene-NRS. C,-C alkylene-NR<C(0)R 8 . C.-C, alkylene-NR«C<0)OR . Cn-C, al 
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kylene-0-NR* 2 . C-C, alkylene-0-NR<C(0>R 8 , C-C alkylene-0-NR<C(0)OR« sub- 
stituted with 0-3 R 9 . . , 

where R* is H or selected independently among the group consisting of 

C-Ce alkyl. C 2 -C 6 alkenyl. C^Ce alkynyl. C-C, cycloalkyl. Ca-C 7 cycloheteroalkyl. 
5 aryl, heteroaryl. said group being substituted with 0-3 R 9 and 

R* is selected independently from -N 3 . -CNO. -C(NOH)NH 2 . -NHOH, 
-NHNHR 6 . -C(0)R 6 , -SnRS, -B^, -P(OXOR 6 >2 or the group consisting of Cz-C* 
alkenyl. C 2 -C 8 alkynyl. C 4 -C e a.kadienyt said group being substituted , with 0-2 R 

where R 6 is selected Independently from H. C-C* alkyl. C*-^ cycloal- 
,0 M. aryt or Cl -C 6 alkylene-ary. substituted with 0-5 ^^^^^ 
-CI. -Br. and —I; and R* is independently selected from -N0 2 . -COOR . -COR . -CN. 

-OSiR s 3 , -OR 6 and -NR 6 2 . 

R° is H, C1 -C 6 alkyl. C.-Ce alkenyl. C 2 -C 6 alkynyl. Ca-C T cycloalkyl. aryl or C-C, 
alkylene-aryl substituted with 0-3 substituents independently selected from -F. -CI. - 

15 7: £ -; OR c,; s r.,. - CN . - NO , ****** ******** 

-S<0)R 6 . -S(0) 2 R 6 , -COOR 6 , -C(0)NR 6 2 and ^(OfeNR 6 *. 



20 



25 



r. r nss-link c\* *waaa building blocks . . . 

,t may be advantageous to split the transfer Of a Ohemica. entity to a recent reac- 
« V e group into two separate steps, namely a cross-linking step and a cleavage step 
because each step can be optimized. A suitable building bloc, for ft* two step pro- , 
cess is illustrated below: 




initally. a reactive group appearing on the chemical entity precursor (abbreviated 
FEP) reacts with a recipient reactive group, e.g. a reactive group appeanng on a 
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scaffold, thereby forming a cross-link. Subsequently, a cleavage is performed, usu- 
ally by adding an aqueous oxidising agent such as l 2 . Br 2 , Cl 2 . H*. or a Lewis acid. 
The cleavage results in a transfer of the group HZ-FEP- to the recipient moiety, such 
as a scaffold. 
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In the above formula 

Z is O, S, NR 4 
Q is N, CR 1 

P is a valence bond, O. S, NR 4 . or a group C^arylene. C^alkylene, 
C^p-alkylene. C,*S-alkylene, NR 1 -alkylene, C^alkylene-O. C^alkylene-S option 
said group being substituted with 0-3 R 4 .0-3 R s and 0-3 R 9 or C,-Ca a»kylene-NR 2 . 
C,-C 3 alkylene-NR 4 C(0)R 8 . Ci-C 3 alkylene^NR-C^OR 8 C^Qz alkylene-O-NR 2 . 
C-C, alkylene-O-NtfC^R 8 . Ct-C, alkylene-0-NR 4 C(0)OR 8 substituted with 0-3 

R 9 . 

B is a group comprising D-E-F. in which 

D is a valence bond or a group C^alkylene. Cealkenylene. C 
ealkynylene. Cs-rarylene. or C^heteroarylene, said group optionally being substi- 
tuted with 1 to 4 group R 1 \ 

E is when present, a valence bond. O, S. NR , or a group d- 
ealkylene, C^lkenylene. C^alkynylene. C^arylene. or C^eteroarylene. said 
group optionally being substituted with 1 to 4 group R 11 . 

F Is when present, a valerice bond, O, S. or NR , 

A is a spacing group distancing the chemical structure from the com- 
plementing element, which may be a nucleic acid, 

R 2 and R 3 are independent of each other selected among the 

group consisting of H, C,-C 6 alkyl. CVCa aikenyl. Ca-Ce aikyhyl. C.-Ce alkadienyl. ; 
C3-C 7 cycloalkyl. C3-C7 cycloheteroalkyi. aryl. and heteroaryl. said group be.ng sub- 
stituted with 0-3 R 4 . 0-3 R 5 and 0-3 R 9 or C.-Ca alkylene-NR 4 2 , C^a al- 
kytene-NR^CCOR 8 . C-C3 alkylene-NR 4 C<0)OR 8 . C-C 2 alkylene-O-NR 2 . CVC. al- 
kylene-0-NR 4 C(0)R 8 . Ci-C* alkylene-0-NR 4 C(0)OR 8 substituted with 0-3 R . 

FEP is a group selected among the group consisting of H, C-Cs alkyl. 
CVCe aikenyl. C^C 6 alkynyl. C-C 8 alkadienyl. C 3 -C, cyc.oa.kyl, Ca-C 7 cycloheteroa.- 
ky, aryl. and heteroaryl. said group being substituted with 0-3 R , 0-3 R and 0-3 R 
or Cl -Ca alky.ene-NR 4 2 . C-Ca a.ky.ene-NR 4 C(0)R 8 , C-Ca alkylene-NR 4 C(0)OR . 
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C-C2 alkylene-O-NR 4 * C,-C 2 alkylene-0-NR 4 C(0)R 8 . C,-Ca al- 
kylene-0-NR 4 C(0)OR 8 substituted with 0-3 R 9 . 

where R* is H or selected independently among the group consisting of 
C1 -C 6 alkyl. C^Ce alkenyl, C^Ce alkynyl. C,-C 7 cycloalkyl. C^C 7 cycloheteroalkyl. 
aryl. heteroaryl. said group being substituted with 0-3 R 9 and 

R 5 is selected independently from -N 3 . -CNO. -C(NOH)NH2, -NHOH. 
-NHNHR 6 , -C(0)R 6 . -SnR 6 3 . -B(OR 9 >2, -P(0)(OR 9 )2 or the group consisting of Ca-C* 
alkenyl. C 2 -C 6 alkynyl. C 4 -C 8 alkadienyl said group being substituted with 0-2 R , 

where R 6 is selected independently from H, C,-C 6 alkyl. C3.C7 cycloal- 
kyl. aryl or C-C alkylene-aryl substituted with 0-5 halogen atoms selected from -F. 
-CI. -Br. and -I; and R 7 is independently selected from -N0 2 , -COOR 9 . -COR . -CN. 
-OSiR 6 3 . -OR 6 and -NR 6 2 . 

R* is H. C-Cb alkyl. C 2 -C 6 alkenyl. C^Ce alkynyl. C 3 -C 7 cycloalkyl. aryl or C,-C 
alkylene-an/l substituted with 0-3 substituents independently selected from — F, -CI, - 

NO2, -R 3 . -OR 3 , -SiR^ . - , 6 

R 9 is =0. -F. -CI, -Br. -I. -CN, -NO, -OR 9 , -NR 9 2 . -NR 9 -C(0)R 9 , -NR 9 -C(0)OR 9 . -SR 9 . 

-S(0)R 9 . -S(0)2R 9 , -COOR 9 . -C(0)NR 9 2 and -S(0)2NR 9 , 

in a preferred embodiment Z is O or S. P is a valence bond. Q Is CH. B is CH„ and 
R\ R 2 , and R 3 is«. The bond between the carbonyl group and Z is cleavable wrth 
aqueous l 2 . 

Contacting b etween target and library. 

The contacting step, by which the library of Afunctional molecules is suited un- 
der binding conditions to a target, may be referred to as the enrichment step or the 
selection step, as appropriate, and indudes the screening of the library for mole- 
cules having predetermined desirable characteristics. Predetermined des,rab.e 
characteristics can include binding to a target, catalytically changing the target, 
chemically reacting with a target in a manner which alters/modifies the target or the 
functional activity of the target, and covalentiy attaching to the target as in a su,c,de 
inhibitor. 

In theory, molecules of Interest can be selected based on their properties using ei- 
ther physical or physiological procedures. The method preferred according to the 
present invention is to enrich moiecutes with respect to binding affinity towards a 
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forge, of ML In a certain embodimeM. the basic steps Involve mixing .ha Uwy 

7»«« complexee wHh me immob^ ^ - Ti- -» * 

a«aehed ic a column maalx or micro.Hr. wells with direct immobfcebon « <» 

^ o. .nobody binding o, o«her high-afr,n,,y ln«e-ac«ons. In another embodiment. 

leZatand delayed molecules *^ 

^ayed molecules «ha. bind to me target w„, be «M on .his sortie. v**non- 

blnlg deployed molecules w» be removed dudn, a single or , senes 

steps. The idea.™ er po*nucteo,ides of blfoncbonal complexes bound to ha forget 

can .hen ba sepa^ted by cteevlng me physics, connection , to «h. "J 

be consider advantegeoua* to pertorm e chromatogmphy 

the washing step. A«er the cleavage o( the physical link between the 

7. ^ po^nudaotlde. m. IdemlBar povnucleodde may be mcoysrad mom me 

medio and optionally amplified before the decoding step. 

A sionlncam reducbon In backgmund binders may be obtelnad with increased 
^Columes. rapes,., west*, steps. ^^^^Z^ 

-rz= ma 

IS Z - r remove wanted binds, . foo hamh cond,«ons era used. 

A bfocKIng step, sue, as ,ncube«on m so«d ^£^~^t* . 

also be used to reduce the bacKg bjnders ^ 

interact wun . are thA m rcromo1ar. nanomolar, or 

maintain the desired affinity binders. e.g. binders in the mrcrom 

pocomolar range. 

„ bad,,,on* efouon profocc*. «a,se 

t ^«Hition<; are difficult to circumvent and may require eiaou. 

ing conditions are a.muu. fe rgre| 

♦ i ^r.Httions However, an ennchment of more man iu 
experimental conditions. nowwv«. , * DO sfflve being ob- 

.HtLsd The present invention alleviates the problem with false positive oe g 
obtained, i ne pi won* Am , OYOQ io a i arQe extent 

tained because the non-specific binding bifuncUonai complexes to iarge 
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remain in the reaction chamber. The experiments reported herein suggest that an 
enrichment of more than 10 7 can be obtained. 

The target can be any compound of interest. E.g. the target can be a protein, pep- 
5 tide, carbohydrate, polysaccharide, glycoprotein, hormone, receptor, antigen, any- 
body, virus, substrate, metabolite, transition state analogue, cofactor. .nhlbltor, drug, 
dye nutrient, growth factor, cell, tissue, etc. without limitation. Suable targets in- 
clude but are not limited to. angiotensin converting enzyme, renin, cyclooxygenase. 
5-lipoxygenase. IIL- 1 0 converting enzyme, cytokine receptors, PDGF receptor. 
,0 type .I inosine monophosphate dehydrogenase. P-lactamases. integrin. P'° tease * 
Hke factor V„a. Kinases like Bcr-Ab,Her. phosphatases like PTP-1B and funga, cy- 
tochrome P-450. Targets can include, but are not limited to. bradyklnln neutroph, 
elastase. the HIV proteins, inciuding tat, rev. gag. int. RT. nucleoid etc.. VEQF. 
bFGF, TGFp. KGF. PDGF. GPCR. thrombin, substance P. IgE. sPL*2. red blood 
15 ceils, gliobiastomas. fibrin Cots. PBMCs. hCG. lectins, se.ect.ns. cytok,nes. ICP4. 
complement proteins, etc. 

A target can also be a surface of a non-biological origin, such as a primer surtac. 
' tt!ll surface. The rnethorf o» the invenbon may ,hen be used to ideuMv sun- 
20 able coatings for such surfaces. <, 

* ,n a preferred embodiment, the desirable molecule acts on\he target withoul i any 
I! between the nucleic acid attached to the.desirable 
get. in one embodiment, the bound complex-target "«^^J£££ 
25 from unbound bifunctiona, complexesby a number of methods The 

cuce nitrocellulose f,«er binding, cblumn chromatography. fWat,on. affin* chro- 
matography, centrifugatlon. and other well known methods. A preferred methpd ,s 
size-exclusion chromatography. 

30 Briefly the iibrary of bifunctiona. complexes is subjected to the target, which may 
30 Intact between the library and a ooiumn onto w hich^rget s .mmobi- 

n se d Identifier polynucleotides associated with undes.rable molecules, l.e mole- 

35 itirr^r—* — — 
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complexes are bound to the column. The target may be immobilized in a number of 
ways. In one embodiment, the target is immobilized through a cleavable physical 
link such as one more chemical bonds. The aggregate of the target and the com- 
plex may then be subjected to a size exclusion chromatography to separate the ag- 
gregate from the rest of the compounds In the media. The complex may then be 
eluted from the target by changing the conditions (e.g.. salt. pH. surfactant, tem- 
perature etc.). Alternatively, the complex may be provided with a cleavable linker, 
preferable orthogonal to the cleavable linker that attached the target to the solid 
support, at a position between the molecule and the identifier polynucleotide. Sub- 
sequent to the size exclusion chromatography this cleavable linker is cleaved to 
separate the Identifier polynucleotides of bifunctional complexes having affinity to- 
wards the targets. Just to mention a single type Of orthogonal cleavable linkages, 
one could attached to target to the solid support through a linkage that can be 
cleaved by a chemical agent, and the linker separating the molecule and the Identi- 
fier polynucleotide may be selected as a photocleavable linkage. More specifically, 
the former linkage may be a disulphide bond that can be cleaved by a suitable re- 
ducing agent like DTT (dlthlothreitol) and the latter linkage may be a o-nitrophenyl 

group. 

There are other partitioning and screening processes which are compatible with this 
invention that are knbwn to one of ordinary skill in the art. In one embodiment the 
products can be fractionated by a number of common methods and then each frac- 
tion is then assayed for activity. The fractionlzation methods can include size, pH. 
hydrophoblcity, etc. 

.nherent in the present method is the selection of molecules on the basis erf r . .de- 
sired function; this can be extended to the selection of molecules with a desired 
function and specificity. Specificity can be required during the selection process by 
first extracting bifunctional complexes which are capable of interacting with a non- 
desired "target" (negative selection, or counter-selection), followed by positive se- 
lection with the desired target. As an example. Inhibitors of funga. <*° ch ' ome ^ 
are known to cross-react to some extent with mammalian cytochrome P-450 (re- 
sulting in serious side effects). Highly specific inhibitors of the fungal cytochrome 
could be selected from a library by first removing those bifunctional complexes ca- 
pable of interacting with the mammalian cytochrome, followed by retention of the 
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remaining products which are capable of interacting with the fungal cytochrome, 
r.iaavable linkers 

A cieavabte tinker may be positioned between the target and a solid support or be- 
tween the potential drug candidate and the Identifier polynucleotide or any other 
position that may ensure a separation of the identifier polynucleotide from success- 
ful bifunctiona. compiexes from non-specific binding Afunctional 
cleavable linker may be selectively cieavabie, i.e. conditions may seiected that oniy 
cleave that particular linker. 

linkers may De selected'from a large plethora of chemical structures. 



The cleavable 

Examples of linkers includes, but are 



not limited to, linkers having an enzymatic 



cleavage site, linkers comprising a chemical degradable component, linkers 
cleavable by electromagnetic radiation. 

Examples of linkers cleavable by electromagnetic radiation (light) 



o-nitrobenzyl 



hv 



no 2 R 2 



p-alkoxy 



O R? 




o-nltrobenzyl in exq position 
R? hv 



tH3 



NO K R* 

For mo^e details see Holmes CP. J. Org. Chem. 1997, 62, 2370-2380 



3-nitrophenyloxy 

R i_<f>-oXo-?-0-R 2 

OH OH 

0 2 N hv 
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For more details see Rajasekharaa Plllai, V. N, Synthesis. 1980, 1-26 

Dansyl derivatives: 

.OH 




n 



R 1 ^ 
For more 



details seeteaJaSekharan Plllai. V. N. Synthesis. 1080, 1-26 



hv H-NR 2 R 3 



H-Donof 



Coumarin derivatives 

NR 2 R 3 

For more details see R. O. Schoenleber. B. Giese. Synlett 2003. 501-504 

Ri and R 2 can be either of thepotentlal drug candidate and the Identifier polynu- 
cleotide, respective Alternatively. R 1 and R 2 can be either Of the target or a so.,d 
support, respectively. 
R 3 = H or OCH 3 

If X is O then the product will be a carboxylic acid 
If X is NH the product will be a carbpxamide 

One specific example is the PC Spacer Phosphoramidite (Glen research catalog # 
10-4913-90) which can be introduced in an oligonucleotide, during synthes,s and 
cleaved by subjecting the sample in water to UV light (~ 300-350 nm) for 30 sec- 
onds to 1 minute. 
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hv 

0-P-N(iPr)2 
O-CNEt 




DMT = 4 l 4'-Dlmethoxytrityl 
IPr = Isopropyl 
CNEt = Cyanoethyl 



The above PC spacer phosphoamidite is suitable incorporated in a iibrary of brfunc- 
L™ P Les at a posi«on between the indent and the potentia, drug can*- 
date. The spacer may be cieaved according to the following reaction. 





R i and R 2 can be *ther of the motecu.e and the identifying molecule. 
In a preferred aspect R 2 is an oligonucleotide identlfler.polynucleotide and the R is^ 
iZZZi: candidate. When the .inker is Oieaved a S gUp 

erated allowing for further biological reactions. As an example, the phosphate group 
Tayle "Xed In the 5'eno of an oligonucleotide a.iowing for an enzymatic liga- 
tion process to take place. 

Examples of linkers cleavable by chemical agents: 

Ester .inkers can be cleaved by nucleophilic attack using e g. hydride ion*. In 
practice this can be accomplished by subjecting the target-ligand complex to a base 
for a short period. 
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rf and R 2 can be the either of be the potent,* drug candidate or 

nucleotide, respectively. R« can be any of the following: H. CM, F. NO, SO a NR, 

*,«i^ an *iv hR cleaved / rfeduced by Tris (2-carboxyethyl) phos- 
Disulfide linkers can efficiently be cleavea / reuuceu 

„hine (TCEP). TCEP. selectively and completely reduces even the most stable wa 
etsole ally, dlsuffides over a wide pH range. These ^ons^en^ 
auired .ess than 5 minutes at room temperature. TCEP is a "^ vo,at,tean ^°^ 
:r2Lt and unlike most other reducing agents, . «■ 

~w M tppp are stable in aqueous solution, selectively 
TiialkvlDhosphines such as TCEP are siaoiw m <*h • . . ^ 

Jds. an, ,e eseenda., unreal toward other tdnCona. .-~P» — 
monly found in proteins. 



I TCEP } 

■u™. details onlh^^ordlsalnde bond* eao.be found InKkte,. T.U1W9>. 

. . ifto 231 and Levson, M.E., era/, tiyoy;, w 

structural analysis, Anal. Biochem. 180. ana wv.^ , 

Experentia 25^-126-127. 

Linkers Ceavatte by enzymes f c|eotjde 

The linker connecting the potential drug cand.date ^ fic 
or the solid support and the target can include a pep.de region tha^ aHows. M> 
Ceavage using a protease. This is a well-known strategy in tQ 
specific proteases and their cognate target amino acid sequences are often 
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remove the fusion protein tags that facilitate enhanced expression, solubility, secre- 
tion or purification of the fusion protein. .„,♦., 
Various proteases can be used to accomplish a specific cleavage. The specficity is 
especially" important when the cleavage site is presented together with other se- 
quences such as for example the fusion proteins. Various conditions have been op- 
timized in order to enhance the cleavage efficiency and control the specific^. These 
conditions are available and know in the art. 

Enterokinase is one example of an enzyme (serine protease) that cut a specific 
amino acid sequence. Enterokinase recognition site is Asp-Asp-Asp-Asp-Lys 
(DDDDK), and it cleaves C-termlnally of Lys. Purified recombinant Enterok.nase ,s 
commercially available and is highly active over wide ranges In pH (pH 4.5-9.5) and 
temperature (4-45°C). 

The nuclear inclusion protease from tobacco etch virus (TEV) is another comm er- 
Cally available and well-characterized proteases that can be used to ™^ 
amino acid sequence. TEV protease cleaves the sequence Glu-Asn-Leu-Tyr-Phe 
Gln-Gly/Ser (ENLYFQG/S) between Gln-Gly or Gln-Ser with h.gh spec.fic.ty. 

Another well-known protease is thrombin that specifically cleaves the ^ ue " c ^ 
Va,Pro-Arg-G.y-Ser (LVPAGS, between Arg-Gly. Thrown has also been Seed for 
Ceavage of recombinant fusion proteins. Other sequences can also be used for 
thrombin cleavage; these sequences are more or less specific ™<* ™™^ 
ciently cleaved by thrombin. Thrombin is a highly active protease and various reac 
tion conditions are known to the public. 

Activated.coagulaf.on factor FX (FXa) is a.so known to be a ^ ^ 

tease. This enzyme cleaves C-termina. of Arg at the sequence «^ G ^ 
(IEGR). FXa is frequently used to cut between fusion proteins when produang pro- 
teins with recombinant technology. Other recognition sequences can also be used 
for FXa. 

Other types of proteolytic enzymes can also be used that recognize specific amino 
acid sequences. In addition, proteolytic enzymes that cleave amino acd sequences 
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in an un-speclflc manner can also be used if on.y the .inker contains an amino acid 
sequence in the complex molecule. 

. „ . hn7 , /mP c catalvticallv active antibodies, or lipases 
Other type of molecules such as nbozymes, cataiyiioa«y * 



support and the target 



A variety of endonucieases are avaiiabie that recognize and cleave a double 
stTnded nuceic acid having a specific sequence of nucleotides. The ^nuclease 
T£l an exampie of a nudease that efficient cuts a nucleotide sequence i nker 
Eco Rl Is an examp Ws seqU ence Is close to the nucleo- 

rrr ^:; e :— - » * — , r : r * 

hiohly active in a range of buffer conditions. Aa an example the Eco Rt work.no 

as indicted Petow (NEM. is avaiiaHe ,rom New Extend 



Biolabs): „ rMflmM MaC . t m M dithiothreitol (pH 

NEBuffer 1 : [10 mM Bis Tris Propane-HCI, 10 mM Mgui 2 . 

7.0 at 25°C)J. ^ 1Q M MgCti ! m M dithiothreitol (pH 

NEBuffer 2 : [50 mM NaCI, 10 mM Tns-HCI. 10 rnwi wigo 2 . 

N^-'HO. mM NaCI, 50 mM WHO, 10 mM MA. , mM ditniomreito, <pH 

£££ . =' ■» mM potassium aetata. ,0 mM TCs^e-ate. ,0 mM medium 
acetate 1 mM dithiothreitol (pH 7.9 at 25«C)]. 

S^'on buffer : mM KC. 20 mM Tris-HC,(Ph 8.8 at 25» C). 10 mM (NH*** . 
mM MgSO , and 0.1% Triton X-100. and 200 uM dNTPs. 



30 BeteimjDiD g - tr,n irionfifiPr polynucleotide d 
35 point in time they have been incorporated in the molecule can be deduce 
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Identifier polynucleotide. It may be sufficient to get information on the chemical 
structure of the various chemical entities that have participated in the molecule to 
deduce the full molecule due to structural constraints during the formation. As an 
example, the use of different kinds of attachment chemistries may ensure hat a 
. chemical entity on a building block can only be transferred to e .single 

scaffold. Another kind of chemical constrains may be present due to stenc hindrance 
on the scaffo* molecule or the chemica, entity to be transferred. In genera, how- 
ever it is preferred that information can be inferred from the identifier polynucleotide 
te b,e the Identification of each of the chemica, entities that have parti^d .n 
> the formation of the molecule along with the point in time in the synthes,s h,story the 
chemical entities have been incorporated in the (nascent) molecule. 

Although conventional DNA sequencing methods are readily available and useful for 
^termination, the amount and quality of isolated Afunctional molecule may 
5 require additional manipulations prior to a sequencing reaction. 

nucleotide by polymerase chain react.on (PCR) using p«-k pnm 
binding sites present in the Identifier polynucleotide. 

25 the identifier oligonucleotide. 

Thus „ on, .MM* mt * 0°*~*°»*« °* 

i into tenarate sequencing vectors prior to deter- 

mining their sequence by DNA sequencing deS cribed 
™ bv amplifying all of the different identifier polynucleotides by PCR as 

Z2 Z theh using a unique restriction endonuclease sites on the amp -tied 
oXt to directional* done the amplified fragments into sequencing vectors. The 
P cTn 1 sequencing of the amplified fragments then Is a "^EL 
can be carried out by any of a number of molecular b,o.og,ca. methods known 
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Alternatively, the Afunctional complex or the PCR amplified Identifier polynucleot.de 
can be analysed In a microarray. The array may be designed to analyse the pres- 
ence of a single oligonucleotide or multiple oligonucleotides in a identifier poiynu- 
cteottde. 

tt ynlhesls o f n^'eic acids 

Oligonucleotides can be synthesized by a variety of chemistries as is well known. 
For synthesis of an oligonucleotide on a substrate in the direction of 3' to 5', a free 
hydroxy terminus is required that can be conveniently blocked and deblocked as 
needed. A preferred hydroxy terminus blocking group is a dimexothytrityl ether 
(DMT) DMT blocked termini are first deblocked, such as by treatment with 3 A di- 
cbloroacetic acid in dichloromethane (DCM) as is well known for o.igonuc»eot,de 
synthesis, to form a free hydroxy terminus. 

Nucleotides In precursor form for addition to a free hydroxy terminus in the ^direction 
of 3' to 5' require a phosphoramidate moiety having an aminodiisopropyl s.de chain 
at the 3' terminus of a nucleotide. In addition, the free hydroxy of the phosphoram. 
date is blocked with a cyanoethy. ester (OCNET), and the ff terminus 
> with a DMT ether. The addition Of a ff DMT, 3' OCHET^^P^^ 
nucleotide to a free hydroxy, requires tetrazole in acetonitrile followed by .odine ox, 
dT 1 capping of unreacted hydroxy, with acetic anhydride - to ~* 
for oligonudeotide synthesis. The resulting product contains an 
residue with a DMT blocked 5' terminus, ready for deblocking and add,t,on of a sub 
5 sequent blocked nucleotide as before. 

For synthesis of an oligonucleotide in the direction Of € to 3'. a free 
Z so thefinker «s required as before. However, the blocked nucleofide tc .be .added 
nasL blocking chemistries reversed on its 5* and 3' termini to facilitate add.tion In 
30 ^Pol orientation. A nucleotide with a free ft hydroxy, and , DMT ether , first 
Nocked at the 3' hydroxy terminus by reaction with TBS-Cl in Imidazole to flom. a 
Tester at the 3' terminus. Then the DMT-1>.ocked W terminus is deblocked w.th 
DCA in DCM as before to form a free 5P hydroxy terminus. The reagent (N.N- 
diisopropyiaminoXcyanoethyl) phosphonamldlo ch.oride having an amlnodiisopropy. 
35 g 7Z and an OCNET ester Is reacted in tetrahydrofuran (THF) w.th the 5< de 
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blocked nucleotide to form the amlnodilsopropyh OCNET-blocked P^P^m,- 
date group on the 5' terminus. Thereafter the 3" TBS ester is removed wrth tetrabu- 
tyiammonium fluoride (TBAF) in DCM to form a nucleotide with the phosphonam,- 
date-blocked 5' terminus and a free 3" hydroxy terminus. Reaction .n base w.th 
DMT-a adds a DMT ether blocking group to the 3' hydroxy terminus. 

The addition of the 3' DMT, * OCNET-blocked phosphonamidated nudeo«de to a 
.inker substrate having a free hydroxy terminus then proceeds using «-^» 
etazole reaction, as Is we,, known for oligonucleotide polymerization The resulting 
product contains an added nucleotide residue with a DMT-blocked 3 terminus 
ready for deblocking with DCA in DCM and the addition of a subsequent blocked 
nucleotide as before. 

Fvtrn^inn pn^ amp lification 

"rJe o.lp^mems.cha.n raado,, (PGR) to • e^men, .or «,o 

Z"ln mLm «*• <* — - *— — »— - 

plexes as identifiers. 

For use in this invention, the identifier polynucleotides are preferably comprised of 
PO ynuc lele coding strands, such as mRNA and/or the sense strand of genomic 
^A o^nltura, nucleib ackts. like TNA and LN A whicb may be 

,T f r a notvmerase If the genetic material to be processed is ,n the form of dou 
plate for a polymerase. It tne g denatured typ^y by melting, into single 

bie stranded nucleic acid, it Is usually first denatured rypica y y 
ISTti «•* addja shaded .o a PCR rea<*on by »aa.in g (ccrt^ *a 

nucleotides in length. The first, pnmer of a PCR pnmer pair is 
nucieuuuea in » non-coding or anti-sense 

as the "anti-sense primer" because .t is extended into a none g 
strand of a nucleic acid. i.e.. a strand complementary to a coding strand. The ^sec 
0 " r of a PCR Primer pair is sometimes referred to as the "sense pnmer" be- 
cause it is adjoined with the coding or sense strand of a nucleic acd. 

The PCR reaction Is performed by mixing the PCR primer pair, preferably a prede 
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termined amount thereof, with the nucleic acids of the sample, preferably a prede- 
termined amount thereof, in a PGR buffer to form a PCR reaction admixture. The 
admixture is thermocyded for a number of cycles, which is ^'^^"^ 
sufficient for the formation of a PCR reaction product, thereby amphfiyng the .dent.fi- 

ers in the isolated complex. 

PGR is typically carried out by thermocycling i.e.. repeatedly increasing and de- 
creasing the temperature of a PCR reaction admixture within a temperature range 
who ower „mit Is about 30 degree, Geisius (3* G.) to about 55« G. and whose 
upper limit is about 90- C. to about 100- C. The increasing and decreeing can be 
coccus, but is preferably phasic with time periods of relative temperature 
"each of temperatures favoring polynucieotide synthesis, denatured and hybrid.- 

zation. 

A pluraiity of first primer and/or a plurality of second primers can be used in each 
ers can be combined for assaying for mutations. 

Th e PCR region i. P-dormed osln, any ~m . ™«od ; «-J-W ■ ££M 
buffered a^eoue soluUoo. i..., a PCR buffer, preferably at a pH 

*, JZ 8 Preferably a molar exoess of «re primer is admtad to Ihe buffer 
^Cta fo^CaLd. A i^e molar _ * Purred ,o Improve fHe 

efficiency of the process. 

th. PCR buffer also contains the deoxyribonucleotlde triphosphates (polynucieotide 
The PCR buffer also con polymerase, typically 

synthesis substrates) dATP. dCTP. dGTP. and dTTP P the . 

thermostabie. al. in adequate amounts for pnmer g0 „ ^ 

sis) reaction. The resulting solution (PCR admixture) s ^^J^"™ ^ 
C or about 1 to 10 minutes, preferably from 1 to 4 m.nutes. After th.sheabng , pen 

reaction may occur at from room temperature up to a tempera 
reaction moy ^„„ offirientlv Thus, for example, if 

35 polymerase (inducing agent) no longer functions efficiently. 
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DNA polymerase is used as Inducing agent, the temperature is generally no greater 
than about 40* C. The thermocycllng is repeated until the desired amount of PCR 
product is produced. An exemplary PCR buffer comprises the following: 50 mM KCI; 
10 mM Tris-HCI at P H 8.3; 1 .5 mM MgCl2 ; 0.001% (wt/vol) gelatin. 200 pM dATP; 
3 200 uM dTTP; 200 pM dCTP; 200 pM dGTP; and 2.5 units Thermus aquaticus (Taq) 
DNA polymerase I (U.S. Pat. No. 4,889.818) per 100 microliters (pi) of buffer. 

• The inducing agent may be any compound or system which will function to accom- 
plish the synthesis of primer extension products, including enzymes. Suitable en- 
0 zymes for this purpose include, for example. E. coli DNA polymerase I. Klenow 

fragment of E. coll DNA polymerase I. T4 DNA polymerase. Taq DNA polymerase. 
Pfu polymerase. Vent polymerase. H.V-1 Reverse Transcriptase, other ava.lab e 
DNA polymerases, reverse transcriptase, and other enzymes. Including heat-stable 
enzymes, which will facilitate combination of the nucleotides in the proper manner to 
,5 form the primer extension products which are complementary to each nucleic acid 
strand. Generally, the synthesis will be initiated at the 3' end of each pnmer and 
proceed In the 5' direction along the identifier strand, until synthes.s term,nates, pro- 
ducing molecules of different lengths. There may be inducing agents ^wever 
which initiate synthesis at the 5' end and proceed in the above direcbon. us,ng the 
20 same process as described above. 

. The inducing agent also may be a compound or system which will function to ac- 
complish the synthesis of RNA primer extension products. Including ^mes,^ 
Zerred embodiments, the inducing agent may be a.DNA-dependent RNA poly- 

25 meZsJch as T7 RNA polymerase. T3 RNA polymerase or SP6 RNA polymerase. 
The'e polymerases produce a complementary RNA polynucleotide. The h,gh ^rn- 
over rate of the RNA polymerase ampW.es the starting polynucleotide as Has been 
described by Chamber,* et a,.. The Enzymes, ed. P- Boyer. pp. 87-108 Academic 
Press New York (1 982). Amplification systems based on transcription have.been 

~, i n or R Protocols A Guide to Methods and Apptica- 

30 described by Glngeras et al., In PCR Protocols, a vsui MM m 
tions, pp. 245-252. Innis et a... eds. Academic Press. Inc.. San D.ego. Calif. (1990). 

« m. .adu,** aaen, » a DNAOapandaa. RNA ^^^OTP^P 
rate, n1=onuclao»ae triphosphates. suHldent amounts of ATP. OTP. GTP and UTP 
rates noonuu r arlm ivture and the resulting solution is 

35 are admixed to the primer extension reaction admixture and tne re y 
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treated as-described above. 



The newly synthesized strand and its complementary nucleic acid strand form a 
double-stranded molecule which can be used in the succeeding steps of the 
method. PCR amplification methods are described in detail in U.S. Pat Nos. 
4 683.192. 4.683.202. 4.800.159. and 4.965.188. and at least in several texts in- 
cluding PCR Technology: Principles and Applications for DNA Amplification. H. Er- 
,ich. ed.. Stockton Press. New York (1989); and PCR Protocols: A Guide to Methods 
and Applications. Innis et a... eds.. Academic Press. San Diego. Calif. <1990). The 
term •primer" as used herein refers to a polynucleotide whether purified from a nu- 
cleic acid restriction digest or produced synthetically, which is capable of acting as a . 
point of initiation of nucleic acid synthesis when placed under conditions in wh,ch 
synthesis of a primer extension product which is complementary to a nucle,c acd 
strand is induced. I.e.. in the presence of nucleotides and an agent for polymenza- 
tion such as DNA polymerase, reverse transcriptase and the like, and at a suable 
temperature and P H. The primer Is preferably single stranded for maximum effi- 
ciency but may alternatively be in double stranded form. If double stranded, the 
primer is first treated to separate it from its complementary strand before being used 
to prepare extension products. Preferably, the primer is a polydeoxynbonucletf,*. 
The Primer must be sufficiently long to prime the synthesis of extension products in 
L presence of the agents for polymerization. The exact lengths o «£P"^. 
depend on many factors, including temperature and the source of pnmer. For exam 
p,e depending on the complexity of the target sequence, a po.ynuc.eot,de primer 
cally contains 10 to 25 or more nucleotides, although it can contain ^ernu- 
oltides. Short primer molecule, generaily require cooler temperatures to form suf- 
ficiently stable hybrid bifunctional complexes with identifier. 

The primers used herein are selected to be -substantially" comptementary toUre 
different strands of each specific sequence, to be synthesized or 
means that the primer must be sufficient* complementary to non-randomly hybnd- 
ize with its respective identifier strand. Therefore, the primer sequence may or may 
not reflect the exact sequence of the identifier. Por example, a non-complementary 
Leic acid can be attached to the 5' end of the primer, with the rema.nder of the 
primer sequence being substantially complementary to the strand. Such non- 
complementary fragments typical* code for an endonuclease restricts s,te or used 
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as a linker to connect to a label, such as blotln. 



Primers of the present invention may also contain a DNA-dependent RNA polymer- 
ase promoter sequence or its complement. See for example. Krleg eta, Nud. A- 
elds Res.. 12:7057-70 (1984); Studier et a... J. Mo,. Bio,.. 189:113-130 1986); and 
Molecular Coning: A Laboratory Manual. Second Edition. Manlatls et a,., eds.. Cold 
Spring Harbor. N.Y. (1989). 

When a primer containing a DNA-dependent RNA porymerase promoter is used, the 
, primer Is hybridized to the polynucleotide strand to be amplified and the second 
po,ynucleotide strand of the DNA-dependent RNA polymerase promoter rs com- 
oTeL using an inducing agent such as E. col, DNA polymerase 1. or the ^ Wenow 
fragment of E. coli DNA polymerase. The starting polynucleotide is amp. f, ed by * 
emating between the production of an RNA poiynucleotide and DNA 
5 2. This may be used for se.ective degradation of the RNA strand, which Is prone 
to disintegration upon treatment with a strong base. 

Primers may ateo contain a identifier polynucleotide or replication initiation site for a 
RNAndtrected RNA poiymera^. Typical RNA-directed R£ po^ 

20 OB replicase described by Lizard! et ^^^^ ^ nuTer 
directed polymerases produce large numbers of RNA stranos m>m 

These poises «. e ene mlWoMe* 

ae^er seand as has heen describe by Kramer e. a... J. Mo,. 6,0... W.719 

25 (1974). 

ln one embodiment, the present invention utilizes a set of polynucleotides that form. 
• primers having a priming region located at the terminus of the primer. ^Tne 3- 
erTa, primi'ng portion of each primer is capable of acting as ap^*e 
30 nucleic acid synthesis. I.e.. initiate a primer extension react,on off rts 3 lerrn,nu* 
30 ont o both of the primers can addi«ona„y contain a 

, e a region that does not participate in hybridization to the preferred .dentlfier. 
5'-part of the primer may be labelled as described herein above. 
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1 A method for syntheslslng one or more bifunctlonal complexes each compnsmg 
a) a molecule resulting from the reaction of a plurality of chemical entitles and b) 
an identifier polynucleotide Identifying one or more or all of the chemical entlt.es 
having participated in the synthesis of the molecule, said method comprising the 
steps of % 

,) providing a plurality of building blocks at least some of which comprise 
one or more chemical entities linked to an identifier oligonucleotide. 

providing one or more connector oligonucleotides capable of hybridising 
to the identifier oligonucleotides of the building blocks provided in step I). 

hybridising identifier polynucleotides of the building blocks to the one or 
more connector oligonucleotides, 



ii«) 



iv) ligating identifier oligonucleotides hybridised to connector 

oligonucleotide^), thereby generating an Identifier polynucleotide 
comprising ctfvalently linked identifier oligonucleotides at least some of 
which are linked to one or more chemical entities. 



v) 



separating the identifier polynucleotide from the one or more optionally 
ligated connector oligonucleotide(s), 

vi) reacting the chemical entities linked to the identifier polynucleotide, and 

vii) obtaining a Afunctional complex comprising a molecule resulting from 
the reaction of the chemical entities, said molecule being linked to an 

' identifier polynucleotide identifying at least some and preferably all of the 
chemical entities having participated in the synthesis of the molecule. 

2. The method of claim 1 . wherein at least one building block Identifier 

oligonucleotide or at least one connector oligonucleotide is attached to a so.,d 

support. 
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The method of claim 1 comprising the further steps of 
immobilising at least one building block to a solid support. 

hybridising said immobilized bui.ding block oligonucleotide to a first connector 
oligonucleotide, 

hybridising at least one additional building block oligonucleotide to said first 
connector oligonucleotide , 

building block oligonucleotides hybridised to the connector 



ligatmg 
oligonucleotide 



connector oligonucleotide from the ligated building block 



separating the 
oligonucleotides, 

reacting one or more chemical entities associated with different, ligated and 
separated building block oligonucleotides. 

obtaining a first Afunctional complex comprising a first 
molecule precursor, linked to a first identifier polynucleotide .den«fytng at 
1 of the chemica. entities having participated in the synthes-s of the 
molecule, or molecule precursor. 

wherein said first Afunctional complex is optionally .mmobi.ised to the solid 
support. 

* tki m ,hnd of claim 3 wherein said chemical entities are reacted in a reaction 
" Z^ZZ^ connector oligonueleofide has 

washing and/or separation step prior to the reaction of sa,d chem,ca, enffes. 

5. The method of claims 3 or 4 comprising the further steps of 
providing a second connector oligonucleotide. 
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hybridising said second connector oligonucleotide to the identifier polynucleotide 
of said first Afunctional complex comprising a first molecule precursor. 



hybridising at least one further oligonucleotide of a building block to said second 
connector oligonucleotide , 

ligatlng building block oligonucleotides hybridised to the second connector 
oligonucleotide, wherein at least one of said building block oligonucleofdes are 
hybridised to the first identifier polynucleotide. 

separating the second connector o.igonucleotide from the ligated building block 
Zn^Ldes. for example by diverting the second connector oHgonuCeot.de 
to another compartment, 

reacting the first molecule precursor with the one or more chemical entities 
associated with the ligated building block oligonucleot.de(s). 

obtaining a second bifunctiona. complex comprising a second molecule, or 
second molecule precursor, .inked to a second identifier polynude^de 
identifying at least some of the chemical entities having part.c, P ated in the . 
synthesis of the second molecule, or second molecule precursor. 

wherein said second bifunctiona. complex is optionally immobilised to a solid 
support. 

6 The method of claim 5. wherein each step is repeated for different connector 
oligonucleotides and different further building blocks. 

7. The method of any of claims 1 to 6. wherein said Afunctional, comply or a 
pk.ra.ity of such complexes, is re.eased from the so.«d support to wh.ch .t Is 
immobilised. 

8. The method of any of claims 1 to 7, 
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wherein different Afunctional complexes are generated in different reaction 
compartments, 

wherein at least some of said different Afunctional complexes are combined in a 
further reaction compartment comprising a plurality of further connector 
oligonucleotides, 

*• 

wherein at least two of said different bifunctional complexes hybridise to a 
further connector oligonucleotide, 

wherein the mdlecule precursor part of said complexes react, thereby generating 
a further molecule in the form of a reaction product, 

wherein the identifier polynucleotides of said bifunctional complexes are 
optionally covalently linked prior to. or after, the reaction of the molecule 
precursors, 

wherein the covalently linked identifier polynucleotides are optionally separated 
from the further connectpr oligonucleotide prior to or after reaction of sa«J 
molecule precursors. 

» • 

9 A method for syntheslsing a bifunctional complex comprising a molecul? 
' resulting from the reaction of a plurality of ^^^^^.^ . 
molecule is linked to an identifier polynucleotide Identrfy.ng one or more of the 
chemical entitles having participated in the synthesis of the molecule, sa.d 
method comprising the steps of 

i) providing a plurality of building blocks selected from the group con- 
. sistingof 

a) building blocks comprising an identifier oligonucleotide linked to 
one or more chemical entities, 

b) building blocks comprising an identifier oligonudeotide.linked to 
one or more reactive groups, and 
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c) building blocks comprising an identifier oligonucleotide compr.s.ng 
a spacer or hybridisation region, wherein said building blocks 
comprising a spacer or hybridisation region are preferably con- 
nector oligonucleotides to which building blocks of groups a) and 
b) can hybridise, 

generating a hybridisation complex comprising at least n building 
blocks by hybridising the identifier oligonucleotide of one buUdlng 
block to the identifier oligonucleotide of at least one other bu.ld.ng 
block, 

wherein n is an integer of 4 or more 

wherein at least 3 of said at least n building blocks comprise a 
chemical entity, 

wherein no single identifier oligonucleotide Is hybridised to all of the 
remaining identifier oligonucleotides. 

wherein optionally at least one of said building blocks of group c) is 
immobilised to a solid support, thereby providing a handle to which 
an oligonucleotide of at least one building block of groups a) or b) can 
hybridise, * 

covalently linking Identifier oligonucleotides of building blocks 
comprising one or more chemical entities, thereby obtaining an 
Identifier polynucleotide comprising covalently linked identifier 
oligonucleotides each associated with one or more chem.ca. entrt.es. 

optionally separating said identifier polynucleotide obtained in step Hi) 
from any optionally immobilised connector oligonucleotides 
hybridised thereto, wherein said separation optionally composes he 
step of diverting.sald identifier polynucleotide comprising covalently 
linked identifier oligonucleotides each associated with one or more 
chemical entities to a different reaction compartment, thereby 
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separating said identifier polynucleotide from said optionally 
immobilised connector oligonucleotides 

v) reacting said at least 3 chemical entities linked to the Identifier 
polynucleotide, and 

vi) obtaining a Afunctional complex comprising a molecule resulting from 
the reaction of a plurality of chemical entities, wherein said molecule 
is linked to an identifier polynucleotide identifying one or more of the 
chemical entities having participated in the synthesis of the molecule. 

10 The method of claim 9 wherein a plurality of different Afunctional complexes is 
obtained by repeating the method steps for different building blocks. 

11 The method of any of claims 9 and 10. comprising reacting at least 3 chemical 
' entities, such as at least 4 chemical entities, for example at least 5 chem,cal 

entities, such as at least 6 chemical entities. 

r~ 

12. The method of any of claims 1 to 1 1 , 

wherein a plurality of molecules are synthesised. 

wherein the plurality of synthesised molecules are selected from the group con- 
sisting of a-peptides. p-peptides. Y-peptides. .-peptides, mono, di- and trl- 
substituted a- P e P tides, p-peptides. y-peptides, .-peptides, peptides where.n the 
amino acid residues are in the L-form or in the D-fbrm. vlnytogous po.ypept.des. 
glycopoly-peptides. polyamides. vlnylogoUs sulfonamide peptides, po.ysu.fona- 
mides, conjugated peptides comprising e.g. prosthetic groups, polyesters, poly- 
saccharides, polycarbamates. polycarbonates, polyureas. polypepf dylphospho- 
nates. polyurethanes. azatides. oligo ^substituted glycines, polyethers, eth- 
oxyformaceta. oligomers, poly-thioethers. polyethylene glycols (PEG), polyg- 
enes. po.ydisulf.des. P o.yary.ene sulfides, polynucleotides. PNAs. LNAs, mor- 
phCinos. oligo pyrrolinones. pCyoximes. polyenes. po.yethy.eneimines. poty- 
imldes. polyacetals. polyacetates. polystyrenes, polyvinyl, lipids. phosphol.p.ds. 
glycoside, po.ycyc.ic compounds comprising e.g. aliphatic or aromatic cycles. 
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including polyheterocyciic compounds, proteoglycans, and polysiloxanes. in- 
eluding any combination thereof, 

wherein each molecule Is synthesis*, by reacting a pturallly of chemical eeeO- 
£Lri» * the ran,, e. from 2 fo 200, -or example from 2 fo 100. each ~ 
frl 2 .o 00. for example .rom 2 fo 60. euch aa from 2 » 40. forexamp. , from2 
,„ 30 such as from 2 fo 20. for example from 2 to 1S. such as from 2 to 10, such 
IZ^lo 8. for example from 2 fo 0. such as from 2 fo 4. for example 2 such 
es Z 3 fo 100. fo, example from 3 ,0 30. euch aa from 3 fo 00. - « » 
te 40 for example from 3 to 30. such aa from 3 to 20. euch as from 3 to 15, for 
'^.rom/fo 15. eu* as, mm 3.O10. euch ^^"^ 

(torn 3 » 6 euch as from 3 to 4. for example 3. euch as from 4 » 100. or exem- 

T£X 30. euch as aom 4 fo 60. euch ae from 4 fo 40, for *»" « 

P to 3oTuch ae from 4 fo 20, euch as from 4 ,o 13. for exempt. 

s. from 4 fo 3. such a. from 4 fo 6. for exemple 4. for exempte from ,5 to 100^ 

such ae from 3 fo 00, for example from 3 fo 00. such ae from 5 _fo 

, ^ R t _ 0 a f or example from 5 to 1 5. sucn asiiunu 
p,e from 5 to 30. such as from 5 to 20 for examp from 

to 10, such as from 5 to 8, for example from 5 to 6, for example 

« Rr> ^uch as from 6 to 60, such as from 6 to w, 
6 to 1 00. for example from 6 to 80. such as .rom . 

8 to 80. for example from 8 to 60. such as .rom „ h 

° ' * . - a tn ie such as from 8 to nu, such 

30 such as from 8 to 20, for example from 8 to 1 5. sucn a 

,„ in to 100 such as from 10 to 80, for ex 
as 8, for example 9. for example from 10 to lou. s . 

a * ' . trnm tn 40 for examp e from 10 to 30, sucn as 

empfo .mm 10 to 00. euch aa fro* 40 , 2 , sueh .s 10. for 

from 10 to 20. tor example from 10 fo 15 each ^ ^ 

e«mp,e from 12 fo 100. euch asfrom U - «M- P ^ exampl . 

« from 12 to 40. for example from 12 to au, 

froTl 2 fo 15. such as ,mm 14 fo 1 00. euch ae from 14 fo 30. for ax-npl- . N- 
Z 60 euch ac from ,4 to 40. for mtampta from 14 fo 30. euch a. from 14 fo 
» for exampte fr»n 14 fo ,6. each aa from 10 fo 100. euch ar , froml „ o OMor 
example from 10 fo 00. euch es fr.m'16 to 40. for exampte from 10 fo 30. such 
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as from 1 6 to 20. such as from 1 8 to 100. such as from 1 8 to 80. for exampfc 
from 18 to 60. such as from 18 to 40. for example from 18 to 30. such as from 18 
o 20. for example from 20 to 100. such as from 20 to 80. for *^^J*» 
60, such as from 20 to 40. for example from 20 to 30. such as frorr , 20 to 25 o 
example from 22 to 100. such as from 22 to 80. for example from 22 to 60. such 
as from 22 to 40. for examp.e from 22 to 30. such as from 22 to 25. 
from" to 100. such as from 25 to 80. for examp.e from 25 to 60. such as from 
£ to 40. for example from 25 to 30. such as from 30 to 100. for examp* from 
30 to 80. such as from 30 to 60. for examp.e from 30 to 40. such as from 30 o 
35. for examp.e from 35 to 100. such as from 35 to 80. for example from 35 to 
60 such as from 35 to 40. for example from 40 to 100. such as from 40 to 80 for 
example from 40 to 60. such as from 40 to 50. for example from 4C, to , 45 su^ 
as from 45 to 100. for example from 45 to 80. such as from 45 to 60. for example 
from 45 fo 50. such as from 50 to 100. for example from 50 to 80. such as fmm 
5oTo 60 for example from 50 to 55. such as from 60 to 100. for example from 
To o SO. "eh as Ln 60 to 70. for from 70 to 1 00. such ^asfrorr . to 

90. for example from 70 to 80. such as from 80 to 1 00. for example from 80 to 



90, such as from 90 to 100. 
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. . ,^i*ni9 wherein the molecule is a small molecule 

chemical entities, herein said functional WW are " nMd by ~" J"Tof 
on. or more ehen*a, bonds -«~ ^HST-Si 
oejde bonds, sulfonamide bonds, ester bonds, socchande bonds. carbamate 

. bonds, u^a bonds, pbospbonate bonds . = bonds 

^ oonds. pepto* bond, a*., bonds. ^, 

. . HonHs double carbon bonds, vipie carouu wwi 

single carbon bonds. doub.e ca imide bonds, 

sulfide bonds, phosphodiester bonds, oxime doros. 
Including any combination thereof. 

« . ime * *„ 19 wherein the molecule is a small molecule 
,4. The method of any of claims 1 to 12. wherein , w. ^ 

^mnrisina a plurality of functional groups generating by reaction w w 

SETSL herein satd groups are «ed by 

Si- - o, more cbemica, bonds --^^ - 




t 



88 



10 



15 



20 



25 



30 

0 



NHCHa CHRCO-; -NHCHRCHa CO- ; -COCH, : -COS- ; ^ONR - -V=£. 
CSNH- ; -CHa NH- ; -CHaCHa- ; -CHa S- ; -CHa SO- ; -CHaSO. ■f^™*' 
CH-CH ■ -NHCO- i -NHOOHH. ; -CONHO- ; -C( -CHajCHa- i -POa NH- . -POa 

16 The method «» -V <* <*■""• 1 » Wh ^ i " S8 " i M " ,0a T" 8 '" or 
Zm*. of more Ihan or abou, 10' dlneren, molecules. eucp a. mona ft- or 

III 10' dmeren. moleeules, mr example more Ihan o, abou, 10- dd.,™. 
^es. sucn ae mora mm or a»o« 10- dTneren, ™^ ™£ 
Ire man or abou, 10' different molecules, such as moae than or about 0 
IT1« for exdmpfe «. <han or' abou, 10- „ 
such as more than or abou. 10" dKferen. moleculee. lor " 
about 10" different moleoulee. euoh as more than or about 10 drffer.nl 
motufea. ,or sample moae lhan or abou, 10" d*eren, 

_ daan or abou, ,0" ^^ "^^^ - 
10 16 different molecules, such as more than or aoou 
example more than or about ^different mo.ecu.es, such as more than 
about 1 0 18 different molecules. 

^Xcenal oroupe. and wher* ,be molecule does no, compnee or 
consist of an a-peptide. „ 

,7 The rmdhod o, an, o. claims 1 ,P 14. therein Ihe molecule campuses covalenll, 

0-pa. and wherein «ae molectde does no, compnse oa 
consist of a monosubstituted a-peptlde. 

1B The method of any of Calms 1 to 14. wherein the molecule comprises cova.ent.y 
"kT~. groups, and where* the mCecule does not compr.se or 
consist of a nucleotide, 

1. The method of any of Calms 1 to 14, wherein the molecule comprises covalently 
InKed. functional gmups. and wherein the Identifier po*nuCeot,de , not a 
natural nucleotide when the molecule is an a-pept.de. 
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20 The method of any of claims 1 to 14, wherein the molecule comprises covalently 
linked, functional groups, and wherein the Identifier polynucleotide does not 
consist exclusively of natural nucleotides, when the molecule is a pept.de 
comprising exclusively monosubstttuted a-amino acids. 

21 The method of any of claims 1 to 14, wherein the molecule comprises covalently 
linked, functional groups, and wherein the identifier polynucleotide does not 
consist entirely of natural nuc.eot.des. when the molecule is a natural «-pe P t,de. 

22 The method of any of claims 1 to 14, wherein the molecule comprises covalently 
* Knked. functional groups, and wherein the Identifier polynucleotide composes 

non-natural nucleotides, when the molecule is a natural a-pept.de. 

23. The method of any of claims 1 to 14, wherein the molecule comprises covalently 
finked, functional groups, and wherein the Identifier polynucteot.de does not 
consist of natural nucleotides, when the molecule is a monosubstituted a- 
peptide. 

24. The method of any of claims 1 to 14. Wherein the molecule 

U„ k ed. functional groups, and wherein *e identifier po.ynuc.eot.de does not 
consist of natural nucleotides, when the rholecufe is an a-pept.de. 

25. The method of any of Cairns 1 to 14. wherein the molecule -7™^ 
.inked, functional groups, and wherein the identifier polynucleotide is not a 
natural nucleotide, when the molecule Is a pept.de. 

26 The method of any of claims 1 to 14, wherein themolecule is an oligomer or a 
p^mer comprising at least one repetitive sequence of functional groups. 

27. The method of any of claims 1 to 14. wherein the mo.ecule comprises at least 
three functional groups. 

28 The method of any of claims 1 to 14. wherein the molecule comprises a scaffold 
Z residue the reactive sites of which reacted with the building block 
chemical entities during the synthesis Of the molecule. 
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29 The method of any of claims 1 to 14, wherein the molecule comprises or 

consists of amino acids selected from the group consisting of a-amino aods. B- 
amino acids, y-amino acids, <o-amino acids. 

30. The method of any of claims 1 to 14. wherein the molecule comprises or 
consists of natural amino acid residues. 

31. The method of any of claims 1 to 14, wherein the molecule comprises or 
consists of a-amino acids. 

32. The method of any of claims 1 to 14, wherein the molecule comprises or 
consists of monosubstituted a-amino acids. 

33. The method of any of'claims 1 to 14, wherein the molecule comprises or 
consists of disubstituted a-amino acids. 

34. The method of any of claims 1 to 14. wherein the molecule comprises or 
consists of monosubstituted p-amlno acids. 

35. The method of any of claims 1 to 14, wherein the molecule comprises or # 
consists of disubstituted p-amino acids. 

» ■ 

36. The method of any of claims 1 to 14, wherein the molecule comprises or 
consists of trisubstituted p-amino acids! 

37. The method of any of Calms 1 to 14. wherein the molecule comprises or 
consists of tetrasobstituted p-amino acids. 

* 1 tn m wherein the backbone structure of said p- 

38. The molecule of any of claims 1 to 1 4, wnerein me u 

amino acids comprises or consists of a cyclohexane-backbone and/or a 
cyclopentane-backbone. 
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39. The method of any of claims 1 to 14. wherein the molecule comprises or 
consists of y-arnino acids. 

40. The method of any of claims 1 to 14. wherein the molecule comprises or 
consists of o-amino acids. 

41 . The method of any of claims 1 to 14. wherein the molecule comprises or 
consists of vinylogous amino acids. 

42. The method of any of claims 1 to 14. wherein the molecule comprises or 
consists of N-substituted glycines. 

43 The method of any of claims 1 to 14. the molecule comprises or consists of at 

43. Trie meinoa a. y different functional groups, 
least 2 different functional groups, such as at least J o.ne 

or example at least 4 different functional groups, such as at .east 5 d,fferent 

IJ groups, for exampte at least 6 different functional groups, such as at 
"LLnt functional groups, for example at ieast 8 different funeral 
Luos such as at least 9 different functional groups, for example at .east 10 
'Znt ZZt groups, such as more than 10 different functiona, groups. 

44 The method* any of claims 1 to 14. wherein the 

Lock oliaonudeotide to a first connector oligonucleotide occurs sequent,** or 

to a second connector oligonucleotide. 
» The method of any of cte.ms 1 to 14, wherein the .mmobHisation of theatteast 

45 ' i: SSUor connector ^^^Z^ZZlZ 
affinity pair of binding partners assoaated to the at least one 
connector cligonucleot.de and to a solid support, respecfvely. 

46. The method of any of Cairns 1 to 14. wherein the ^ 
involve at least two reactive groups of at least one chenmcal entrty. 

47 The method of any of claims 1 to 14. wherein each connector oligonucleotide 
comprises or consists of a sequence of nucleotides. 
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48. The method of any of claims 1 to 14. wherein each connector oligonucleotide 
comprises from 3 to 30 nucleotides. 

49. The method of any of Cairns 1 to 14. wherein the identifier polynude 
comprises one or more priming regions or regions capable of self-hybrldlsation 

50 The method of any of ciaims 1 to 14. wherein the identifier polynucleotide further 
. ' comprises two PCR priming regions for amplification of thetemplate. 

51 . The method of any of ciaims 1 to 14. wherein a piuraiity of building blocks each 
comprise a buiiding block oligonucleotide coyalentty linked to at least one 
chemical entity. 

52. T*e me.hod =. an, o, Calms 1.14. M a. .eas, oa. o, 

comansa a chamlca. anlity comprtslng a scaffoW moiety eompnsing a pknMy 

reactive groups. 

53 The method of ciaim 52, wherein said scaffold moiety reactive groups react with 
™ 2 more chemical entities of a single building biock, or one or more chem,cal 
entities of different building blocks. 

54. The method of Cairns 1 to 14, wherein the chemical ^ of 
buiiding block is transited to a recipient reactive group of a 
another building b.ock. such as a chemical entity compris-ng a scaffo.d moiety 
comprising a plurality of reaCive groups. 

55 The method of any of claims 1 to 14. wherein at least one of said chemical 
*IZ£ZJU cleaved from the building biock oligonucieotlde of the 
building block to which is was initially attached. 

56. The method of any of Cairns 1 to 14, wherein at least ^^^"^ 
simultaneous* reacted wKh a reactive group of a recipient ^J^tyTs 
cleaved from the building block oligonuCeotide to which the chem,cal ent,ty 

associated. 
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57. The method of any of claims 1 to 14. wherein at least one chemical entity forms 
one member of an affinity pair with another chemical entity. 

58. The method of claim 57, wherein one of the affinity pairs is selected from biotin 
and dinitrophenol, and any derivative thereof capable of forming an affinity pair 
with a binding partner capable of forming said affinity pair with biotin and/or 
dinitrophenol. 

59 The method of any of Cairns 1 to 14. wherein a bui.ding b.ock oHgonucleotide or 
" a connector oHgonucleotide is protected at the 3' end and/or the 5' end by a 
protection group. 

60. The method of ciaim 59. wherein at .east one bunding block o,.gonuc.eot.de or 
connector oligonucleotide is attached to a solid support through the 3 end 
protection group or the 5' end protection group. 

61. The.method of any of claims 59 and 60. wherein the protection group is photo- 
cleavable and cleaved by exposure to UV light. 

62 The method of claim 59. wherein a.phosphete group is formed at the 5' end of 
' anbuild.ngh.oc*ol.gonudeotide^ 
converting the bui.ding block oligonucleotide to a substrate for an enzyme 
comprising a ligase activity. 

63. The method of any of claims 1 to 14. wherein a plurality ^'"^^ 
provided, and wherein at least a first subset of said plurahty of bu.ld.ng blocks 
are provided sequentially and/or sequentially hybridised to one or more 
Lnnelr CgoLeofldes. wherein said sequent ^^^ST 
building block oligonucleotides are subsequent* ..gated, and wherein chem.ca. 
Lies of said f,rst subset of sequentially provided * 
further subset of buiiding blocks are provided and/or hybnd,sed to the sarne 
different connector oligonucleotides as was hybridised to the first subset 
building block oligonucleotides. 
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64 The method of any of claims 1 to 14. wherein all building block oligonucleotides 
are hybridised to one or more connector oligonucleotides simultaneously or in a 
single batch reaction. 

65. The method of any of claims 1 to 14. wherein all building block oligonucleotides 
are ligated before any chemical entities are reacted. 

66 The method of any of claims 1 to 14. wherein at least some neighbouring 
building block oligonucleotides are ligated by a chemical ligation react.on. 
thereby covalently linking said neighbouring building block oligonucleotides. 

67. The method of claim 66. wherein building block oligonucleotides linked by 
chemical ligation are selected from the group consisting of 

first oligonucleotides comprising a 3-OH group and second oligonucleotides 
comprising a 5'phosphor-2^ethylimidazo»e group, which groups are reacted to 
form a phosphodiester intemucleoside linkage. 

first oligonucleotides comprising a phosphoimidazolide group at.the 3'-end and a 
phosphoimidazolide group at the S'-end, which groups are reacted to form a 
phosphodisester Internudeo&tde linkage, 

first oligonucleotides comprising a S'-phosphorothioate group and second 
oligonucleotides comprising a SModine group, which groups are reacted to form 
the intemucleoside linkage 3-O-P(=0)(OH)-S-5\ and 

first oligonucleotides comprising a 3--phosphorothioate group and second 
oligonucleotides comprising a S'-tosylate. which groups are reacted to form the 
intemucleoside linkage 3-0-P(=0)<OH)-S-5'. 

68. The method of any of claims 1 to 14. wherein at least some building block 
oligonucleotides are ligated to the building block oligonucleotide of a 
neighbouring building block by a ligase. thereby covalenfly linking sa,d bu.ld.ng 
block oligonucleotides. 
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69. The method of daim 68, wherein the ligase is selected from the group consisting 
of DNA ligase and RNA ligase. 

70 The method of claim 69. wherein the DNA ligase is selected from the group 
consisting of Taq DNA ligase, T4 DNA ligase, T7 DNA ligase. and £ coll DNA 
ligase. 

71 . The method of any of the preceding claims, wherein the separation of the 
identifier polynucleotide from optionally ligated connector oligonucleotide(s) 
results occurs under conditions resulting in the formation of an at least 
essentially single stranded identifier polynucleotide. 

72 The method of claim 71. wherein the separation occurs by subjecting the 
hybridised building blocks and conenctors to denaturing conditions such as e.g. 
by performing the separation in a media selected from organic solvents, aprotic 
solvents, acidic solvents, media comprising denaturants, and alkaline solvents. 

73 The method of claim 72. wherein the denaturing conditions are obtained by 
heating the optionally covalently linked connector oligonucleotides and the 
.igated building block oligonucleotides hybridised thereto to a temperature above 
the melting temperature of . the duplex portion of the molecule, wherein said 
heating results in said separation. 

* * 

74. The method of any of claims 1 to 14. comprising the further step of degrading 
the optionally ligated connector oligonucleotides before any of the chem,cal 
entities linked to the building block oligonucleotides are reacted. 

75 The method of claim 74. wherein the optionally ligated connector oUgonucletides 
' comprise or consist of RNA which are degraded by an enzyme selected from 

RNAseH. RNAseA and RNAse 1 . by weak alkaline conditions (pH 9-1 0). or by 
aqueous Pb(Ac>2. 

76 The method of claim 74. wherein the optionally ligated connector oligonucletides 
comprise an internucleoside linker comprising a thiophospate, wherein the 

35 template is treated with aqueous iodine. . 
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77 The mamod of oBim 74. whatain (he optional!, KM connaaor oligonuotabdaa 

on© or mon, una* nuotaobaaos. and ^en* th. 

oonnaotor o, 9 onuCo»oo= are MM w«h »«**~ 

„«h „aak aoid » dagrada ma opUonally ngatad oonnaolor ohgonudabdaa. 

78 Tha mathod of any of olalma 1 to 77 oompdaing tha furlhar stop of saparating 
M £2£ pajud~«da from ona or mora opbonalt, bgatad oonnaotor 

b-» raaottn, any oh.nt.oa. and.*,. £ET 
chamloal rt. and gann-aUng a Mfunctlonat oompfax oompn«ng a n*«- 
ST*— po.ynuc.aobdnnuCn.bda ~n*a»ng aofoty of 
• Moot, ollgonuotaotldaa. wharaln safd Idanflftar obgonucteobda rianbfte. on . or 
« 71 of t. on-ntUta. ardMa, having patbc4pa«. U, fha «*— of ma 



molecule. 



* . 1 t« 7fl wherein the identifier polynucleotide 

rr.r: srr: r » - r . .^d — 

partner of the affinity pair is associated with a solid support. 

80. The method of ..aim 79. wherein the binding of ^^^L 
affinity pair occurs after the identifier polynucleotide has been separat 

the optionally ligated connector oligonucletides. 

t 

i *~ an wherein at least one chemical entity 

81, The method of any of claims 1 to 80, wherein ax ie 

reaction is an acylation reaction, 

* . . « wherein at least one chemical entity 

chemical entitiy is reacted. 

»3. Tha mathod of any o, ma pr.cad.ng d*» compds*g 

Caving tha molaouta from ma tdantme, polunuotaobda of a blfUncbonal 



complex. 
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84. The method of any of claims 1 to 82, wherein the molecule is associated with the 
template through a single covalent bond. 

65. A method for generating a library of Afunctional complexes comprising a 
i molecule and an Identifier polynucleotide capable of icentlfying the chem.cal 

entities having participated int eh synthesis of the molecule, or Identifying the 
reaction steps having lead to the synthesis of the molecule, said method 
comprising the steps of 

D hybridising a plurality of building block oligonucleotides to a plurality of connector 

oligonucleotides each capable of hybridising to one or more bu.ld.ng block 
oligonucleotides, 

covalently linking said building block oligonucleotides hybridised to one or more 
1 5 ' connector oligonucleotides, thereby generating a plurality of identifier 

polynucleotides linked to a plurality of non-reacted chemical entrt.es. 

separating the identifier polynucleotides from the optionally ligated connector 
oligonucleotides, preferably by degrading the optionally ligated connector 
20 oligonucleotides or by performing a washing step wherein the identifier 

^nucleotides are associated with a solid support capable bf be.ng separated 
from non-bound, optionally ligated connector oligonucleot,des. 

4 

. reacting chemical entities linked to each of a plurality of different identifier 
25 polynucleotides, and 

aeneratlno a lllwaiy oJ bttunctlonal complexes each comprising a different 
Poland an iLtmer pdynu.eo.de MnW me chemical en*** hav,n 9 
participated in the synthesis of the molecule. 

30 wherein each of the plurality of molecules are generated by reacting at least 2 

chemical entities associated with different building block oligonucleotides. 

86. The method of claim 85. wherein the different molecules comprise different 
35 functional groups. 
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87. The method of any of claims 85 and 86. wherein poo.s each comprising a 
pluraiity of building biocks directed to each connector oligonuc.eot.de are added 
sequentially. 

88. The method of any of ciaims 1 to 87 comprising the further step of subjecting the 
iibrary of bilunCional compiexes to a partitioning procedure, such as an 
enrichment procedure and/or a seiection procedure -suiting in the » ennchme nt 
and/or seleCion of Afunctional compiexes dispiaying at .east one desirable 
property. 

89 The method of claim 88. wherein the enrichment procedure and/or seiection 

8 Xure comprises the step of subject the Hbrary of bifunc^nalcompiexes 
to a mo.ecu.ar targe, and se.ecting bifunctiona. comp.exes b,nd,ng to said 
molecular target. 

90 The method of Cairn 88. wherein the enrichment procedure and/or seiection 
p^l* employs an assay generating for each bm^ona. complex a resuit 
allowing a partitioning of the plurality of bifunctiona. complexes. 

■ 

91 The method of any of Cairns 88 to 90 comprising the further step of obtaining the 

91 ■ ; d h enrpo.ynucLde pari of a b_ complex from a 

partitioned bifunctiona. complexes, and optionally separating the .denser 
polynuceotide from the molecule of the bifunctiona. complex. 

r 

92 The method of any of Cairns 88 to 91 comprising the further step of amplifying in 
9 Z or more steps said P .ura,.ty of identifier polynuCeotides bya „near 

amp.ificat.on method or by an exponentia. amplification method. 

93 The method of Calm 92. wherein said amplification generates a Heterogeneous 
^ ; oU ln of duplex mo,ecu,es each compris.ng 

oligonuCeotides identifying the chemical entities having perflated .n the 
synthesis of the molecuJe of a WfunCional complex. 
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94. The method of any of Cairns 92 and 93 comprising the further step of converting 
said identifier polynucleotides into duplex molecules each comprising 
complementary identifier oligonucleotides identifying the chemical entities having 
participated in the synthesis of the molecule of a Afunctional complex. 

95. The method of any of claims 92 to 94 comprising the further steps of displacing 
complementary identifier oligonucleotides, thereby generating a population of 
heterogeneous identifier oligonucleotides, and reannealing said displaced 
Identifier oligonucleotides under conditions wherein homo-duplexes and hetero- 
duptexes are formed, wherein homo-duplexes comprises Identifier 
oligonucleotides originating from identical Afunctional complexes, and wherein 
hetero-duplexes comprises identifier oligonucleotides originating from different 
Afunctional complexes, such as Afunctional complexes comprising different 
molecules. 

96. The method of claim 95. wherein homo-duplexes and ^^VZL 
separated by a chemical or enzymatical separation methods, or by physical 

separation methods. 

97. The method of Calm 95 comprising the further step of isolating homo-duplexes 
by removal of hetero-duplexes. 

98. The method of claim 97. wherein hetero-duplexes are removed by enzymatto 
degradation. 

99. The method of Cairn 98. wherein the enzyme comprises a nuclease activity. 

, The method of any of the claims 98 and 99. wherein the enzyme is 

selected from T4 endonuclease VII. T4 endonuclease .. CEL I. nuclease 91. or 
variants thereof. 

10i . The method of any of claims 98 and 99. wherein the enzyme is 

thermostable. 
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102 The method of any of the claims 88 to 101 . wherein the library 

comprises 1.000 or more different members, such as 1* different members, for 
example 10° different members, such as 10' different members, for ^example ^10 
different members, such as 1 0° different members, for example 1 0 drfferent 
members, such as 1 0 12 different members. 

103. The method of any of claims 88 to 102. wherein the molecular target is 
Immobilized on a solid support. 

104. The method of claim 103. wherein the target Immobilized on the 
support forms a stable or quasi-stable dispersion. 

105. The method of any of the claims 1 03 and 1 04. wherein the molecular 
target comprises a polypeptide. 

106. The method of Cairn 105. wherein the polypeptide is selected from the 
group consisting of kinases, proteases, phosphatases. 

107. The method of any of the Calms 88 to 1 05. wherein the molecular 
target comprises an anti-body. 

V 

108 . The method of any of the claims 88 to 103. wherein the molecular 
target comprises a nuCeic aCd. 

109 . The method of Cairn 108. wherein the nuCeic acid comprises a DMA 
aptamer or an RNA aptamer. 

, 10 The method of any of the Calms 105 and 106. wherein the target 

polypeptide is attached to a nucleic acid having temp.ated the synthes,s of the 
polypeptide. 

1t1 The method of any of Cairns 95 to 101. wherein any remaining homo- 

duplexes are amplified prior to decoding the identity of the molecule of a 
□■functional complex. 
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112. The method of claim 95. wherein the steps of identifier oligonucleotide 
displacement and reannealing are repeated at least once. 

1 13. The method of any of claims 95 to 1 1 2. wherein the identifier 
polynucleotide and/or optionally ligated connector oligonucleotides are 
recovered from the selection procedure and reused for a second or further round 
synthesis of molecules. 

1 14 The method of any of the preceding claims wherein at least 3 chemical 
entitles are reacted, such as at least 4 chemical entitles, for example at least 5 
chemical entities, such as at least 6 chemical entities, by reacting at least 1 
reactive group of each chemical entity. 

115 The method of any of the preceding claims, wherein at least 3 building 
block oligonucleotides are hybridised to at least 2 connector oligonucleotides. 

wherein at least 3 of said building block oligonucleotides comprise at least 1 
chemical entity, such as a chemica. entity comprising at least 1 reactive group. 

wherein at least 1 of said building block oligonucleotides hybridizes to at least 2 
connector oligonucleotides, 

and wherein at least 3 chemical entities are reacted by reacting at least 1 
reactive group of each chemical entity, 

wherein the reaction of said chemical entities results In the formation of the 
molecule by reacting the reactive groups of the chemical entities or by 
cova.ently linking at least 3 chemica. entities provided by separate bu,.d,ng block 
oligonucleotides. 

1 16 The method of any of the preceding claims, wherein at least 4 

chemical entities are reacted, such as at least 5 chemica. entities a-eacted^ 
for exam P .e at least 6 chemical entities are reacted, such as at least 8 chem.^ 
entities are reacted, by reacting at least 1 reactive group of each chem.ca, entty. 
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The method of any of the preceding claims comprising the steps of 



hybridizing at least 4 building block oligonucleotides to at least 2 connector 
oligonucleotides, 

wherein at least 4 of said building block oligonucleotides comprise at least 1 
chemical entity such as a chemical entity comprising at least 1 reactive group. 

wherein at least 1 of said building block oligonucleotides hybridizes to at least 2 
connector oligonucleotides, 

wherein at least 4 chemical entities are reacted by reacting at least 1 reactive 
group of each chemical entity, 

wherein the reaction of said chemical entities results in the formation of the ^ 
molecule by reacting the reactive groups of the chemical entities, or by 
covalently Unking at least 4 chemical entities provided by separate building block 
oligonucleotides. 

i 1 8 The method of any of the preceding claims, wherein at least 5 

chemica, entities are reacted, such as at least 6 chemical entitles ^ 
for example at least 8 chemical entities are reacted, such as at least 10 chem ca. 
entities are reacted, by reacting at least 1 reactive group of each chem,ca. entity. 

119.. The method of any of the preceding claims comprising the steps of 

hybridizing at least 5 building block oligonucleotides to at least 2 connector 
oligonucleotides, 

wherein at least 5 of said building block oligonucleotides comprise at least 1 
chemica. entities, such as a chemica. entity comprising at least 1 reactive group. 

wherein at least 1 of said building block oligonucleotides hybridizes to at least 2 
connector oligonucleotides, 
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wherein at least 5 chemical entities are reacted by reacting at least 1 reactive 
group of each chemical entity, 

wherein the reaction of said chemical entities results in the formation of the 
molecule by reacting the reactive groups of the chemical entities, or by 
covalently linking at least 5 chemical entities provided by separate building block 
oligonucleotides. 

120. The method of any of the preceding claims, wherein at least 6 
chemical entities are reacted, such as at least 7 chemical entities are reacted, 
for example at least 8 chemical entities are reacted, such as at least 10 chemical 
entities are reacted by reacting at least 1 reactive group of each chemical entity. 

1 21 . The method of any of the preceding claims wherein reacted chemical 
entities are linked to the oligonucleotide part of different building blocks. 

1 22. The method of any of the preceding claims, wherein different chemical 
entities are provided by different building blocks. 

1 23. The method of any of the preceding claims, Wherein at least one 
chemical entity of one building block is reacted with at least one chemical entity 
of another building block. 

1 24. The method of any of the preceding claims, wherein the molecule 
comprising reacted chemical entities or covalently linked chemical entities is 
linked to the polynucleotide part of a building block oligonucleotide. 

1 25. The method of claim 1 24 comprising the further step of cleaving at 
least one linker linking the molecule comprising reacted chemical entities or 
covalently linked chemical entities to the polynucleotide part of a building block 
oligonucleotide. 

1 26. The method of claim 1 25, wherein all linkers but 1 linker are cleaved, 
and wherein the linker not cleaved links the molecule to the polynucleotide part 
of a building block oligonucleotide. 
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127 The method of any of the preceding claims, wherein building block 
oligonucleotides hybridized to connector oligonucleotides are linked by covalent 
bonds before being separated from optionally ligated connector oligonucleotides 
hybridised thereto. 

128 The method of claim 1 27 comprising the step of performing a 
polynucleotide extension reaction resulting in individual building block 
oligonucleotides being linked together by covalent bonds. 

129 The method of any of the preceding claims, wherein connector 
oligonucleotides hybridized to building block oligonucleotides are not linked by 
covalent bonds before being separated from ligated building block 
oligonucleotides. 

130 The method of any of claims 1 to 128. wherein connector 
oligonucleotides are linked when being separated from ..gated building block 
oligonucleottdes. preferab.y by Hgattng the connector 

by initially performing a polynucleotide extension reaction resulfng in ,nd,v,dua. 
connector oligonucleotides being linked together by covalent bonds. 

13 1. The methodof any of claims 1 to 128 comprising the further steps of 

Mfe. the building block oligonucleotides, preferably, by ligating the building 
block oMgonucleotides, optionally preceded by performing a ^ U ^° 
extension reaction resulting in Individual building block oligonucleobdes being 
linked together by covalent bonds, and 

linking the connector oligonucleotides, preferably by .(gating the connector 
Xonuc.eot.des. optionally preceded by performing a polynucleotide extension 
Jetton resulting in individual connector oligonucleotides be,ng linked together 
by covalent bonds, 

said linking reactions being performed prior to the separation of linked building 
block oligonucleotides from the linked connector oligonucleotides. 
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13 2. The method of any of the preceding claims, wherein the method does 

not involve ribosome mediated translation . 

8 13 3 The metlK* of any of claims 114^ 

of hybridizing at .east 1 further connector oHgonucfcot.de to at least ^building 
block oligonucleotide, such as 2 or more building block o.,gonucleot.des. 
hvbrtdt d to at .east 1 connector oligonucleotide, such as 2 or more connector 
Xon^eles. of a hyb.disat.on complex comprising hybridised connector 

! o oligonucleotides and building block oligonl.cleot.des. 

134 The method of claim 133. wherein the further connector 

oligonucleotide is selected from the group consisting of 

connector oKgonucleofldes comprising at least 1 chemical entity comprising at 
least 1 reactive group, 

connector oligonucleotides comprising at least 1 reactive group, and 

* 

20 connector oligonucleotides comprising at least 1 spacer region. 

135 ' The method of any of claims 11^ 

further step of hybndizing at least 1 further building block oligonudeotde 
selected from the group consisting of 

**** «o* o^nucteoffdas coaiprMIr* « I— 1 — *- «*•-"•"*■ 
at least 1 reactive group, 

^nucleotides comprising at least 1 reactive group, and 



30 



35 



building block ol 

buMn. btoo. <*»onud«*i«. compdsteg at tea* 1 spacer ngton. 

,„ « teas, , „,,ne«or «^ — - » ""^1^ " " 
WMHM or » M a. teas. , farther cortne«- 

hybrtdlssd fnfhs mathod of ofafras 133 and 134. Wharain sard oonnaotor 
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oUgonuc.eof.de or further connector oligonucleotide is preferably hybridized to at 
least 1 building biock oligonucleotide, such as 2 or more complementary 
connector oligonucleotides, for example 3 complementary connector 
oligonucleotides, such as 4 complementary connector oligonucleotides, for 
example 5 complementary connector oligonucleotides, such as 6 
complementary connector oligonucleotides. 

136 The method of claim 134. wherein the step of hybridizing at least 1 
further connector oligonucleotide is repeated at least once, such as 2 times, for 
example 3 times, such as 4 times, for example 5 times, such as 6 times. 

137 The method of claim 135. wherein the step of hybridising at least ^one 
further building block oligonucleotide is repeated at .east once. , such ^es. 
for example 3 times, such as 4 times, for example 5 times, such as 6 times. 

138 The method of any of the preceding claims, wherein at least n con- 
nector oligonucleotides and at .east n-1 building block oligonucleotides are pro- 

» being an Integer of from 3 to 6. and wherein each building block ol.go- 
nucleotide hybridizes to at least 2 connector oligonucleotides. 

■ 

1 39. The method of claim 1 38. wherein n is 3 or 4. 

140 The method of any of claims 1 to 137. wherein at least n connector 

oligonucleotides and at least n building block oligonucleotides are I"***" 
JX an integer of from 3 to 6. and wherein at .east n-1 building 
cleotide hybridize to at least 2 connector. oligonucleot,des. 

141 . The method of Cairn 140. wherein n building block oligonucleotides 

hybridize to at least 2 connector oligonucleotides. 



142. The 



method of any of claims 140 and 141 . wherein n is 3 or 4. 



143 The method of any of claims 1 to 137. wherein at least n connector 

oligonucleotides and at .east n-1 bunding block oligonucleotides are prov.ded. 



» 
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being an integer of from 3 to 6. and wherein at least n-1 building block oligonu- 
cleotide hybridize to at least 2 connector oligonucleotides. 

144. The method of daim 143. wherein n building block oligonucleotide hy 

bridize to at least 2 connector oligonucleotides. 



145. 



The method of any of daims 143 and 144. wherein n is 3 or 4. 



146 The method of any of claims 1 to 1 37. wherein at .east n connector 

oligonudeotides and at least n + 2 building block oligonucleotides are provided, n 
b Jng an integer of from 3 to 6. and wherein at least n-1 building block oligonu- 
cleotide hybridize to at least 2 connector oligonucleotides. 

147 . The method of claim 146. wherein n building block oUgonudeotide hy- 

bridize to at least 2 connedor oligonudeotides. 



148. 



The method of any of daims 146 and 147. wherein n is 3 or 4. 



149 The method of any of claims 1 to 137. wherein at least n conned* 

oligonucleotides and at least n+3 building block oligonudeotides are provided, n 
big an integer of from 3 to 6. arid wherein at least n-1 building block oligonu- 
cleotide hybridize to at least 2 connector oligonucleotides. 

150 . The method of daim 149. wherein n building block oUgonudeotide hy- 

bridize to at least 2 connector oligonucleotides. 

» 



151. 



The method of any of claims 1 49 and 1 50. wherein n is 3 or 4. 
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152 The method of any of daims 1 to 137. wherein at least n connector 

oligonucleotides and at least n + 4 building block oligonudeotides are proved n 
big an integer of from 3 to 6. and wherein at least n-1 building block ohgonu- 

- cleotide hybridize to at least 2 connector oligonucleot.des. 

153 . The method of claim 152. wherein n buUding block oligonucleotide hy- 

bridize to at least 2 connedor oligonucleotides. 
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154. The method of any of claims 152 and 153. wherein n is 3 or 4. 

1 55 The method of any of claims 1 to 1 37, wherein said plurality of con- 

nector oligonucleotides comprises branched connector oligonucleotides, wherein 
at least n branched connector oligonucleotides and at least n building block ol.- 
gonucleotides are provided, n being an integer of from 2 to 6. and wherein at 
least n-1 building block oligonucleotide hybridize to at least 2 branched conneo- 
tor oligonucleotides. 

1 56. The method of claim 155, wherein at least n + 1 building block oligonu- 

cleotides are provided. 



1 57 The method of any of claims 1 55 and 1 56. wherein at least n building 

bl^k oligonucleotides hybridize to at least 2 branched connector oligonucleo- 



tides. 



15 8. The method of claim 157. wherein at least n-M building block oligonu- 
cleotide hybridize to at least 2 connector oligonucleotides. 

159. The method of any of claims 157 to 158. wherein n is 3 or 4. 

160 The method of any of the preceding claims comprising the further step 

of repeating at least once, such as 2 times, for example 3 times, such as 4 
times, for example 5 times, such as 6 times, for different connector oligonucleo- 
tides and different building block oligonucleotides, the steps of hybridising con- 
nector oligonucleotides and building block oligonucleotides to a hybridisation 
complex comprising hybridised connector oligonucleotides and building block 
oligonucleotides. 

161 The method of any of claims 1 to 160. wherein a plurality of reactive 

groups of at least 1 chemical entity of a building block oligonucleotide react wrth 
reactive groups of chemical entities of at least 2 other building block ollgonu- 
deotides. 
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1 62. The method of claim 161, wherein the at least 1 chemical entity com- 

prises from 2 to 6 reactive groups. 

163 The method of claim 161. wherein at least 3 of said reactive groups of 

said at least 1 chemical entity react with at least 1 reactive group of at least 3 
additional chemical entities. 

1 64 The method of any of the preceding claims, wherein said plurality of 

building block oligonucleotides comprise at least 2 building block oligonucleo- 
tides which are non-identical. 

165 The method of any of the preceding claims, wherein said plurality of 
building block oligonucleotides comprise at least 2 branched building block oil- 
gonucleotides. 

166 The method of any of the preceding claims, wherein said plurality of 
connector oligonucleotides comprise connector oligonucleotides comprismg a 
sequence of n nucleotides, wherein n is an integer of from 8 to preferably less 
than 100. such as less than 80. for example less than 60. such as less than 40. 

167 The method of claim 166. wherein said plurality of connector oligonu- 
cleotides further comprise connector oligonucleotides comprising at least 1 
branching point connecting at least three polynucleotide fragments comprising a 
sequence of n nucleotides, whe^in n is an integer of from 8 to preferab* ^ess 
than 100. such as less than 80. for example less than 60. such as less than 40. 

168 The method of any of claims 1 to 167. wherein said plurality of building 
block oligonucleotides comprise oligonucleotides comprising a sequence of n 
nucleotides, wherein n is an integer of from 8 to preferably less man 60. such as 
less than 40, for example less than 20. 

169 The method of claim 168. wherein said plurality of building block oligo- 
nucleotides further comprise polynucleotides comprising at least 1 branch.ng 
point connecting at least three polynucleotide fragments comprising a sequence 
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of n nucleotides, wherein n is an integer of from 8 to preferably less than 60. 
such as less than 40, for example less than 20. 

1 70. The method of any of the preceding claims, wherein the polynucleotide 
part of at least one connector oligonucleotide and/or at least one building block 
oligonucleotide is capable of undergoing self-hybrldization. 

171. The method of any of the preceding claims comprising the further step 
of covalently linking at least one connector oligonucleotide to at least one build- 
ing block oligonucleotide. 

1 72. The method of any of the preceding claims, wherein the connector 
oligonucleotides and/or the building block oligonucleotides are provided in batch. 

< 

173. The method of any of claims 1 to 172. wherein the connector oligonu- 
cleotides and/or the building block oligonucleotides are provided sequentially. 

174. A method for synthesising a plurality of different molecules, said 
method comprising 

providing a plurality of connector oligonucleotides each capable of hybridizing to 
at least 1 complementary connector oligonucleotide, 

providing a plurality of complementary connector oligonucleotides selected from 
the group consisting of 

a) complementary connector oligonucleotides comprising at least 1 chemical 
entity comprising at least 1 reactive group, 

b) complementary connector oligonucleotides comprising at least 1 reactive 
group, 

c) complementary connector oligonucleotides comprising at least 1 spacer 
region, 



111 



hybridizing the plurality of connector oligonucleotides and complementary 
connector oligonucleotides, thereby forming a plurality of different hybridisation 
complexes, each hybridisation complex comprising at least 2 complementary 
connector oligonucleotides and at least 2 connector oligonucleot,des. 

wherein, for each of said hybridisation complexes. 

at least 2 of said complementary connector oligonucleotides comprise at least 1 
chemical entity comprising at least 1 reactive group, and 

at least 1 of said complementary connector oligonucleotides hybridizes to at 
least 2 connector oligonucleotides, and 

enzymatically. chemically, or otherwise, complements* connector 
igonucleotides, thereby forming identifier polynucleotides, wherein each 
polynucleotide is associated with a plurality of unreacted chem.cal 



ligating 



oli 

identifier 
entities, 



separating each identifier polynucleotide associated with unreacted ct,emica. 
enmies from optionally ..gated connector oligonucleotides associated therew,th. 

reacting when the identifier polynucleotides are no longer hybridised to the 
S ligated connector oligonucleotides, at least 2 chemical entity reactive. 
9 no UP s of each polynucleotide identifier by reacting at least 1 reactive group of 
each chemical entity, 

wherein, for each Afunctional complex, the reaction of said chemica, entity reac- 
Ze groups results in the formation of a different molecule by react.ng at least 2 
Te^. entities provided by separate complementary connector oligonudeo- 
tides. thereby synthesising a plurality of different molecules. 

175 The method of claim 174 comprising the further step of selecting mole- 

cules having desirable characteristics, wherein the selection employs a prede- 
termined assaying procedure. 
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176. The method of any of claims 174 to 175 comprising the further step of 
amplifying at least part of the individual and optionally ligated connector oligonu- 
cleotides used for the formation of the Initial hybridisation complexes. 

177. The method of claim 176 comprising the further step of contacting a 
population of said amplified, optionally ligated connector oligonucleotides, or 
fragments thereof, with a plurality of building block oligonucleotides. 

178 The method of claim 177 comprising the further step of performing an 

additional synthesis round by carrying out the steps of the method of the inven- 
tion using a population of said amplified connector oligonucleotides, or a popula- 
tion of said amplified connector oligonucleotide fragments. 
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Abstract 



The present Invention In one aspect relates to a method for synthesizing a 
Afunctional complex comprising a molecule and an Identifier polynucleotide 
identifying at least some of the chemical entities which have participated in the 
synthesis of the molecule in accordance with the methods of the present invention. 
The invention also relates to a library of different Afunctional complexes. The library . 
of the invention can be used e.g. for identifying drug leads. Furthermore, the present 
invention is based on the principle that chemical entities initially provided on a 
building block oligonucleotide (i.e. a building block having an oligonucleotide part 
which is linked to a chemical entity) can be brought Into reactive proximity without 
the use of a template comprising a set of covalently linked codons. Also, the present 
invention allows reaction of chemical entities when the chemical entities are linked 
to a single stranded identifier polynucleotide obtained by covalently linking the 
oligonucleotide parts (oligonucleotide identifiers) of the building blocks. The single 
stranded identifier polynucleotides differs from template directed synthesis methods 
employing codon and anti-codon hybridisation between a template and one or more 
transfer units. I.e. methods wherein e.g. reactive units on transfer units are reacted 
while the anti-codon of the transfer units are hybridised to template codons 
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